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ABBREVIATIONS OF THE STATES OF THE UNITED STATES OF AMERICA AND THE
PROVINCES OF CANADA

United States

AL - Alabama MI - Michigan UT - Utah

AK- Alaska MN - Minnesota VA - Virginia

AR- Arkansas MO - Missouri VT - Vermont

AZ - Arizona MS - Mississippi WA - Washington

CA - California MT - Montana WI - Wisconsin

CO - Colorado NE - Nebraska WV - West Virginia

CT - Connecticut NC - North Carolina WY - Wyoming

DC - District of' ND - North Dakota Canada
Columbia NH - New Hampshire ALTA-Albeta

DE- Delaware NJ - New Jersey BC - British Columbia

FL- Florida NM - New Mexico LAB - Labrador*

GA - Georgia NV - Nevada MAN - Manitoba

IA - Iowa NY - New York NB- New Brunswick

ID - Idaho OH - Ohio NFLD - Newfoundland

IL - Illinois OK - Oklahoma NS - Nova Scotia

IN- Indiana OR - Oregon NWT - Northwest

KS - Kansas PA - Pennsylvania Territories

KY- Kentucky RI - Rhode Island ONT - Ontario

LA - Louisiana SC - South Carolina PI - Prince Edward

MA - Massachusetts SD - South Dakota Island

MD - Maryland TN - Tennessee PQ - Quebec

ME - Maine TX - Texas SASK - Saskatchewan

YUK - Yukon

*Although Labrador is now part of Newfoundland, mosquito records are here listed separately.
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Corrections and.Additions to the Publication, Identification

and Geographical Distribution of the Mosquitoes

of North America, North of Mexico

Ronald A. Ward1 and Richard F. Darsie, Jr.
2

ABSTRACT. Corrections and additions are provided as a supplement to the
publication, Identification and Geographical Distribution of the Mosquitoes
of North America, North of Mexico.

INTRODUCTION

"Following the publication of Darsie and Ward (1981), certain errors and
corrections have been brought to our attention and are appended below in an
Errata section. As the chapters, Bibliography of Mosquito Taxonomy and Geo-
graphical Distribution, and Addendum to Bibliography in Darsie and Ward (1981)
surveyed the relevant literature through most of 1979, we are providing annotated
references from 1979 to mid-1982. In addition, several pre-1979 publications
are cited that were earlier omitted. Certain species merit comment and are
noted along with new distribution records at the state (U.S.A.) and province
(Canada) level.

We wish to thank Peter Belton, Alain Maire and Lewis T. Nielsen who have
provided data for our use and Bruce Harrison for his advice on an earlier draft.

ERRATA

Page 7, line 19
For Interocular setae (IS), read Interocular setae (ISe)

* Page 8, lines 39, 43, 48
For meskatepisternum, read mesokatepisternum

Page 9, line 39
For Fig. 15, read Fig. 38

I

1Ronald A. Ward, Department of Entomology, Walter Reed Army Institute of
Research, Washington, D. C. 20012

2Richard F. Darsie, Jr., Division of Parasitic Diseases, Chamblee 23, Center
for Infectious Diseases, Centers for Disease Control, Atlanta, Georgia 30333.
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Page 9, line 41
For Fig. 221, read Fig. 222

Page 10, line 49

For the, read The

Page 14, In list of abbreviations for Plate 4, add PMe-pleural membrane

Page 27, Couplet 1, lines 1 and 2
For hindtarsomere, read hindtarsomeres

Page 30, Figs. 59, 61
For Hindtarus, read Hindtarsus

Page 44, Fig. 140
For candensis, read canadensis

Page 51, line 2
For posterior, read anterior

Page 115, line 44
For Fig. 789, read Fig. 815

Page 115, line 45
For Fiy, 815, read Fig. 784

Page 116, line 25
For Figs. 514, 516, read Figs. 514, 516, 855

Page 119, line 7
For mesurement, read measurement

Page 132, Couplet 11
Should read:

11 (10). Saddle completely encircling segment X (Fig. 538),
or if not, siphon aciculate (Fig. 824) ........... .Cuex

Saddle not completely encircling segment X (Fig. 539);
siphon not aciculate ... ........... .. (in part) Aedes

Page 133, Couplet 14, lines 2 and 3
For tergum on VII, read segment V11

Page 182, Figs. 790, 792
For 1-I-IV, read I-IV

Page 199, Figs. 878, 880
For Ventral view, read Dorsal view

Page 202, Fig. 895
For inornator, read inornata
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Page 214, Couplet 8
For johnstonmi, read johnetonii

Page 215, Fig. 958
For abdomen Pa., read abdomen - Pa.

Page 220, Fig. 983
For thorax Wy., read thorax - Wy.

Pages 226 and 233, column 1
Heading should read Mosquito Species

Page 241, line 8
For MAN (470), read MAN (70, as Ae. triseriatus)

Page 258, line 5
For NE (164), read NE (373)

Page 260, Plate 35, line 2
For NM 3/8K_!(, read (502)

Page 260, Plate 35, line 3
For MQ, read MO

Page 287, ref. 311
For silvertris, read silvestris

. Page 290, ref. 398
For Schyler, read Schuyler

Page 297, line 12
For 57, 60, read 57-60

Page 305, Fig. 670
For Pina, read Pima

Page 312, line 46
For trnulrennai, read mulrennani

Page 313, line 4
For s. spenceri, read s. spencerii

COMMENTS ON CERTAIN SPECIES

Aedes (Aedes) hemiteleus Dyar. Bickley (1980) studied the adult morpho-
logical characters of the North American members of the Cinereus Group (sensu
Peus 1972) and found them too variable to discriminate Ae. hemiteleus from
Ae. cinereus Meigen, or other members of the group. However, in the absence of
adequate North American specimens with associated immature skins, we feel it is
not advisable to synonymize Ae. hemiteleus with Ae. cinereus.
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Aedes (Finlaya) togoi (Theobald). Belton (1980) presented conclusive
evidence that Ae. togoi is now established south of Anacortes, Washington, in
rock pools along the coastline. He indicated that Ae. togoi is probably a
recent introduction from Asia (within the past 40 years) and may have been
dispersed through the agency of ferry traffic among islands. Since this species
is already included in Darsie and Ward (1981), no modifications to the keys are
required.

Culex (Melanoconion) taeniopus Dyar and Knab. The new synonomy of Cx. (Mel.)
opisthopus Komp with taeniopus by Sirivanakarn and Belkin (1980) will undoubtedly
cause consternation among some North American mosquito workers. Through the
proper examination of type-specimens and the application of the principle of
priority, Sirivanakarn and Belkin (l.c.) have resolved a difficult problem of
nomenclature.

Culex (Tinolestes) latisquama (Coquillett). The presence of this species
in the U. S. is based on one male supposedly collected in 1906 from Estero, Lee
county, Florida (Stone 1968). Since additional specimens have not been collected
north of Honduras, Berlin and Belkin (1980) believed the Florida record is
erroneous. They attribute this to an incorrect label on specimens collected for
the "Mosquitoes of North and Central America and the West Indies" (Howard, Dyar
and Knab 1915). As we do not wish to perpetuate the error, Cx. latisquwna is
removed from the list for the subject area. This reduces the list of species
and subspecies known to occur in North America, north of Mexico, from 167 to 166.

Culiseta (Culiseta) annulata (Schrank). Faran and Bailey (1980) collected
a single adult female Cs. annulata at Fort McHenry, Baltimore, Maryland, from
the inner walls of an old munitions bunker. This female was collected in
association with overwintering Cx. pipiens Linn. females and survived 20 days
in the laboratory. Due to the proximity of Fort McHenry to Baltimore harbor, it
is probable that this specimen or its ancestors were introduced into the area by
a ship travelling from Europe. Since further specimens have not been reported,
Cs. annulata is not yet an established faunal component.

Wyeomyia (Wyeomyia) smithii (Coquillett) and Wy. (Olo.) haynei Dodge.
Bradshaw and Lounibos (1977) examined the effects of latitude, altitude and

* longitude on photoperiodicity, morphology of larval anal papillae, stage of
dormancy and response of F, hybrids of pitcher-plant mosquitoes of the genus
yeomyia from eastern North America. They conclude that Wy. smithii is probably
a polytypic species which includes Wy. haynei as a geographic subspecies. Their
observation that Wy. haynei populations from the Gulf Coast possess four long
anal papillae is of interest and indicates the need for a rigorous taxonomic

*0 analysis of extensive series of reared specimens of both species throughout the
entire range. These should be complemented by a series of cross-breeding
experiments from various critical populations. Until these studies have been
accomplished, haynei and smithii should be retained as discrete species.

0
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CHANGES TOSTATE AND PROVINCE DISTRIBUTION RECORDS

The following new United States and Canada distribution records have come
to our attention since Darsie and Ward (1981) was submitted to the printer.
Changes in distribution such as county records are included in the Annotated
References.

SPECIES POLITICAL UNIT REFERENCE

Ae. atropalpus IN Restifo and Lanzaro (1980)

Ae. atropaZpus NFLD Nielsen and Mokry (1982b)

. Ae. cinereus WV Butler and Amrine (1980)

As. decticus NFLD Nielsen and Mokry (1982b)

Ae. diataus NFLD Nielsen and Mokry (1982b)

Ae. dorsais NH Burger (1981)

Ae. euedes WY Nielsen (1982)

Ae. grossbecki MI Cassani and Newson (1980)

Ae. hendersoni FL Zavortink and Belkin (1979)

Ae. hexodontus NFLD Nielsen and Mokry (1982b)

Ae. nevadensis BC Belton and Belton (1981)

Ae. pionips NFLD Nielsen and Mokry (1982b)

Ae. solZicitans WV Butler and Amrine (1980)

Ae. sticticus NFLD Nielsen and Mokry (1982b)

Ae. togoi WA Belton (1980)

Cs. alaskaensis UT Bickley (1979)

Cs. melanura NFLD Nielsen and Mokry (1982a)

Or. alba WV Heaps (1980)

Ps. cyanescens IA Ritchie and Rowley (1980)

Ps. mathesoni MI Cassani and Newson (1980)

Ur. sapphirina CO Maloney (1980)

6
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Four species were deleted from the list of Nebraska species by Lunt and
Rapp (1981) as they were unable to verify their presence within the state on
the basis of valid collection records. These include: Aedes fitchii (Felt
and Young), Ae. implicatus Vockeroth, Culex quinquefasciatus Say and Culiseta
melanura (Coquillett).

ANNOTATED REFERENCES

Adkins, D. A. 1979. A survey of mosquitoes in Cabell County, West Virginia.
Mosq. News 39:267-270. (Eight new county records.)

Belton, P. 1980. The first record of Aedes togoi (Theo.) in the United States -
aborginal or ferry passenger? Mosq. News 40:624-626. (New Washington
State record.)

Belton, P. and E. M. Belton. 1981. A revised list of the mosquitoes of British
Columbia. J. Entomol. Soc. B. C. 78:55-64. (New country record for Ae.
nevadensis and additional locality records for numerous species.)

Berlin, 0. G. W. and J. N. Belkin. 1980. Mosquito studies (Diptera, Culicidae)
XXXVI. Subgenera Aedinus, Tinolestes and Anoedioporpa of Culex. Contrib.
Am. Entomol. Soc. (Ann Arbor) 17(2):1-104.

Bickley, W. E. 1979. Notes on the geographical distribution of three species
of Culiseta. Mosq. News 39:392. [All records except Cs. aZaskaensis - UT
included in Darsie and Ward (1981).]

• 1980. Notes on the status of Aedes cinereus hemiteleus Dyar. Mosq.
Syst. 12:367-370.

• 1981 (1982). Notes on the geographical distribution of Aedes
canadensis mathesoni. Mosq. Syst. 13:150-152.

Bourassa, J. P. 1981. Position taxonomique du dipter Aedes atropalpus
(Coquillett). Naturaliste Can. 108:185-190.

Bradshaw, W. E. and L. P. Lounibos. 1977. Evolution of dormancy and its
photoperiodic control in pitcher-plant mosquitoes. Evolution 31:546-567.

Breeland, S. G. 1980. A bibliography to the literature of Anopheles albimanus
(Diptera: Culicidae). Mosq. Syst. 12:50-150.

_ 1982. Bibliography and notes on Florida mosquitoes with limited
distribution in the United States. Mosq. Syst. 14:53-72. (New county
records for De. cancer.)

Brogdon, W. G. 1981 (1982). Use of the siphonal index to separate Culex pipiens
subspecies and hybrids. Mosq. Syst. 13:129-137.

4
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Brust, R. A. 1979. Occurrence of Aedes hendersoni in Manitoba. Mosq. News 39:
395-396. (Not a ne provincial record.)

Burger, J. F. 1981. New records of mosquitoes (Diptera: Culicidae) from New
Hampshire. Entomol. News 92:49-50. (New state record of Ae. dorsalis.)

Butler, L. and J. W. Anrine. 1980. New state and county records for mosquitoes
in West Virginia. Mosq. News 40:347-350. (New state records for Ae.
cinereus and Ae. sotlicitans.)

Candeletti, T. and F. H. Lesser. 1978 (1980). Culex tarsalis in New Jersey.
Proc. N. J. Mosq. Control Assoc. 65:95-98.

Cassani, J. R. and H. D. Newson. 1980. An annotated list of mosquitoes
reported from Michigan. Mosq. News 40:356-367. [Includes new state
records for Ae. grossbecki and Ps. Mathesoni (as varipes); repeats
several older species records that require verification.]

Covell, C. F., Jr. and A. J. Brownell. 1979. Aedes atropalpus in abandoned
tires in Jefferson county, Kentucky. Mosq. News 39:142. (New county
records.)

Crans, W. J., F. Lesser and T. Candeletti. 1979. Recent distribution records
of Culex tarsalis in New Jersey. Mosq. News 39:244-247.

Darsie, R. F., Jr. and R. A. Ward. 1981. Identification and geographical
distribution of the mosquitoes of North America, north of Mexico. Mosq.
Syst. Suppl. 1:1-313.

Dickson, S. L. 1980. The mosquitoes of southwest Missouri. Proc. Utah Mosq.
Abat. Assoc. 32:40-42.

Faran, M. E. 1980. Mosquito studies (Diptera, Culicidae) XXXIV. A revision
of the Albimanus Section of the subgenus Nyssorhynchus of Anopheles.
Contrib. Am. Entomol. Inst. (Ann Arbor) 15(7):1-215.

Faran, M. E. and C. L. Bailey. 1980. Discovery of an overwintering adult
female of Culiseta annulata in Baltimore. Mosq. News 40:284-287.

Gordon, S. W. and E. D. Peterson. 1980. Occurrence of Toxorhynchites rutilis
septentrionalis in tires in Ohio. Mosq. News 40:107-109. (New county
records.)

Goyette, D. and A. Maire. 1980. Les sentiers de caribous dans 1'hemiarctiques,
un type seculaire de biotope a larves de moustiques (Culicidae). Can.
Entomol. 112:1007-1012.

Harbach, R. E. and K. L. Knight. 1981 (1982). Corrections and additions to
Taxonomists' loosary of mosquito anatomy. Mosq. Syst. 13:201-217.
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Harrison, R. J., R. Loiselle and D. J. Leprince. 1980. Inventaire des
moustiques (Diptera: Culicidae) du sud du Qu6bec, 1973-1978. Ann. Soc.
Entomol. Quebec 25:195-206.

1981. Historique des listes de moustiques (Diptera: Culicidae)
du Qu6bec. Ann. Soc. Entomol. Quebec 26:3-8. (List of 51 species.)

Heaps, J. W. 1980. Occurrence of Orthopodomyjia in West Virginia. Mosq. News
40:452. (New record for Or. alba.)

Howard, L. 0., H. 6. Dyar and F. Knab. 1915. The mosquitoes of North and Central
America and the West Indies. Systematic description, part I. Carnegie
Inst. Wash. Publ. No. 159, Vol. 3, 523 pp.

Johnson, W. E., Jr. and L. Harrell. 1980. The occurrence of Aedes trivittatus
in Alabama. Mosq. News 40:296-297. (Previous Alabama record questionable.)

Keith, R. D. 1979. The occurrence of Aedes grossbecki in Texas. Mosq. News 39:
797. [Species previously cited in Darsie and Ward (1981).]

Kruger, R. M. and R. R. Pinger. 1981. A larval survey of the mosquitoes of
Delaware county, Indiana. Mosq. News 41:484-489.

Lang, J. R., D. D. Pinkovsky and R. J. McKenna. 1981. Mosquito vectors
collected at CONUS USAF installations and mosquito-borne disease data.
Final report for period 1970-1980. Report SAM-TR-81-36. USAF School of
Aerospace Medicine, Brooks AFB, TX, 222 pp.

Lunt, S. R. and W. F. Rapp, Jr. 1981. An annotated list of the mosquitoes of
Nebraska. Mosq. News 41:701-706. (Four species deleted from state list
as records could not be verified.)

Maire, A. 1977. Identification des biotopes a larves de moustiques des
tourbi~res de la Basse-Mauricie (Qu6bec M6ridional). Naturaliste Can.
104:429-440.

1978. Colloque sur 1'entomologie, les loisirs et al culture. La
dveloppement de l'urbanisme et des loisirs de plein air au Qu6bec ets-il
compatible avec celui des insectes piquers? Ann. Soc. Entomol. Quebec
23:108-115.

1980. Ecologie comparee des especies de moustiques holarctiques
(Diptera: Culicidae). Can. J. Zool. 58:1582-1600.

Maire, A. and A. Aubin. 1980. Les moustiques du Quebec (Diptera: Culicidae).
Essai de synth~se ecologique. Mem. Soc. Entomol. Quebec, No. 6, 107 pp.

Maire, A., Y. Mailhot and A. Aubin. 1979. Caracterisation ecologique des
biotopes a larves de moustiques (Culicidae) du littoral subarctique de la
Baie de James, Qu6bec. Can. Entomol. 111:251-272.
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Maire, A., Y. Mailhot, C..Tessier and R. Savignac. 1980. Records of Aedes
mercurator from eastern James Bay, Quebec. Mosq. News 40:444-445.

Maire, A., L. Picard and A. Aubin. 1979. Presence d'Aedes (Ochlerotatus)
pullatus (Coquillett) (Diptera: Culicidae) dans les-Chic Chocs, Parc de
la Gasp~sie, Qu6bec. Implications biogeographiques de cette extension
d'aire. Can. J. Zool. 57:1576-1583. (New southernmost record for Ae.
puZZatus from eastern North America.)

Maire, A., C. Tessier and L. Picard. 1978. Analyse 6cologique des populations
larvaires de moustiques (Diptera: Culicidae) des zones riveraines du fleuve
(Saint-Laurent), Qu6bec. Naturaliste Can. 105:225-241.

Maloney, F. A. 1980. New record for Uranotaenia sapphirina in Colorado. Mosq.
News 40:451.

Means, R. G. 1979. Mosquitoes of New York. Part I. The genus Aedes Meigen
with identification keys to genera of Culicidae. Bull. No. 430a, New
York State Mus., 221 pp. (Includes distribution maps.)

Mogi, M. and J. Mokry. 1980. Distribution of Wyeomyia smithii (Diptera,
Culicidae) eggs in pitcher plants in Newfoundland, Canada. Trop. Med.
(Nagasaki) 22:1-12.

Munstermann, L. W. 1980. Distinguishing geographic strains of the Aedes
atropalpus group (Diptera: Culicidae) by analysis of enzyme variation.
Ann. Entomol. Soc. Am. 73:699-704.

Nayar, J. K. 1982. Bionomics and physiology of Culex nigripalpus (Diptera:
Culicidae) of Florida: An important vector of diseases. Fla. Agric. Exp.
Stn. Tech. Bull. 827:1-73.

Newson, H. D. 1978. Culicidae, pp. 311-329. In R. W. Merritt and K. W. Cummins,
eds. An introduction to the aquatic insecEs of North America. Kendall/
Hunt Publishing Co., Dubuque, IA. (Keys to adults, larvae and pupae.)

* Nielsen, L. T. 1982. Aedes euedes H. D. & K. - A report of a new record from
Wyoming with notes on the species. Mosq. Syst. 14:133-134.

Nielsen, L, T. and J. E. Mokry. 1982a. Culiseta melanura in Newfoundland.
Mosq. News 42:274-275.

• _1982b. The mosquitoes of the island of Newfoundland - A report
of new records and notes on the species. Mosq. Syst. 14:34-40. (New
records for six Aedes species.)

Pinkovsky, D. D. and R. J. McKenna. 1980. Distribution of mosquitoes in the
continental United States. Final report for period 1943-1979. Report

* SAM-TR-80-45. USAF School of Aerospace Medicine, Brooks AFB, TX, 54 pp.

L
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"* Restifo, R. A. and G. C. Lanzaro. 1980. The occurrence Qf Aedes atropalpus
(Coquillett) breeding in tires in Ohio and Indiana. Mosq. News 40:292-294.

* . (New Indiana state record.)

* Ritchie, S. A. and W. A. Rowley. 1980. A new distributional record for
Psorophora cyanescens in Iowa. Mosq. News 40:118. (New state record.)

Roberts, D. R. and J. E. Scanlon. 1979. An evaluation of morphological
characters for separating females of Aedes (Ochlerotatus) atlanticus Dyar
and Knab and Aedes (Ochlerotatus) tormentor Dyar and Knab (Diptera:
Culicidae). Mosq. Syst. 11:203-208.

Savignac, R. and A. Maire. 1981. A simple character for recognizing second
and third instar larvae of five Canadian mosquito genera (Diptera:
Culicidae). Can. Entomol. 113:13-20.

Shroyer, D. A., R. F. Beach, L. Munstermann, J. Peloquin, J. L. Peterson,
R. P. Smith and D. B. Taylor. 1976 (1977). Mosquito diversity in St.

- Joseph County, Indiana (Diptera: Culicidae). Proc. Ind. Acad. Sci. 86:
238-241.

Sirivanakarn, S. and J. N. Belkin. 1980. The identity of Culex (Melanoconion)
taeniopus Dyar and Knab and related species with notes on the synonomy and
description of a new species (Diptera: Culicidae). Mosq. Syst. 12:7-24.

Steffan, W. A. 1980 (1981). The type-specimens of Toxorhynchites (Diptera:
Culicidae) at the National Museum of Natural History. Mosq. Syst. 12:
379-385.

Steffan, W. A. and N. L. Evenhuis. 1980. Description of the pupa of
Toxorhynchites (Lynchiella) septentrionalis (Diptera: Culicidae). Mosq.
Syst. 12:175-178.

Stone, A. 1981. Culicidae, pp. 341-350. In J. F. McAlpine et al., Manual of
nearctic Diptera. Vol. 1. Research Bianch, Agriculture Canada, Ottawa.
Monograph 27, 674 pp. (Contains family characterization; generic keys to
adults and larvae.)

Tessier, C., A. Maire and A. Aubin. 1981. Productivit6 en larves de moustiques
(Diptera: Culicidae) des milieux aquatiques peu profonds d'un secteur du
Moyen-Nord Qu6b~cois (LG-1, Territoire de la Baie de James). Can. J.
Zool. 59:738-749.

Trimble, R. M. and W. G. Wellington. 1979. Colonization of North American
Aedes togoi. Mosq. News 39:18-20.

White, D. J. and C. P. White. 1980. Aedes atropalpuo breeding in artificial
containers in Suffolk county, New York. Mosq. News 40:106-107. (New
county records.)
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__ _ . 1981. The occurrence and relevance of arthropods of medical and
veterinary importance captured during a survey on Plum Island, New York.
J. N. Y. Entomol. Soc. 89:2-15.

*Zavortink, T. J. and J. N. Belkin. 1979. Occurrence of Aedes hendersoni in
Florida (Diptera, Culicidae). Mosq. News 39:673. (New state record.)

Zimmerman, R. H. and E. C. Turner, Jr. 1982. Mosquito distribution and
abundance in an inland salt marsh, Saltville, Virginia. Mosq. News 42:
105-109. (New inland record for Ae. sollicitans.)
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INTRODUCTION
InI 1955 Carpenter and LiCasse pulIishedl a monograph entitled .lliquilvws o/ Nor/li Anerica,

Nop-lh of Mlexico (I Ob).* They included 143 species and subspecies in I I genera and 19 subgeniera,
identification keys to genera and species. aiio (escriptions of the known adult female and male and
larval stages. Thieir geographical (list ributioii information conisistedl of lists (if'the states of the
U nited States of Amecrica (USA) and( provinces of (Xia~da in which each tixon had1 beeni collectedl.

wii esba uiw nown Frot hesan region 167 species and subspecies in13 geneitaiRI2

subgener-a.Th diin n hne ntenmso'h ot mrcnIIS]lt iuahv
b eeni reviewed by Cairpenter (9 1, 95, 1 04) and lDarsie (140, 142). The principal objective o'ti

-- volumlie Putrport s to b)e t lie revisionI ofi lhe identIificat ion keys to alli f'emale and larval stages which
inc orporatte all I 6i7 t axa. Each key is preceded by at detailed tiescript ion of the morphology of thatl
stage, which is needed to use-the key successfully. III addition, each couplet of the two keys is
1ilstted to assist thle user ini interpreting the characters employedl.

A second l)tIr-po0t is to present up-to-date inf'ormation onl the geographical (list ribut ion of the
mnosquito taxa. We are coti iuing the arranlgement used by Carpenter and LaCasse (106), listing
hie states atid pi4 )viiices Fromt which each taxon has been reportedl with substantiating references.

InI addoitioni. we are depicting tilie dlistrib~ut ion onl maps; act ually the captions of the miap plates
Plates 9-49) contain tilie specific states/prov inces III which each taxon is fond. Usinig Carpenter

and 1.aCasse's mionograph ( 106) ats at stattrting poinit and~ listing thle state/province (data givenl by
lieil, we are adding at total of' 574 niew state/province recordls which encompasses [ lie 16 hiew

species described since 1955. D)etailed also are 37 instai(es in which species once rep~ortedl as
occu rriniig III ttrticuilar st ates! lpt i ii ices are (lelet ed.

Tlie miorphological ternis eniployed inl this volumiie are substaiitiallv changed fr-oml those uisedl by
C arpetnter and ILaCasse (1I06f). In1 197(0 Keinieth L Knight and thle late Jeanl L Lafon startedl an
extenisive study of" mosquito miorphology, (lhe ultimiate ainm of'which wa!is to 1)1-0(ILI(' at Staluardiiedl
set of' mo( rphological ternis. adequately dlefinied. Knight and his associates prtepairedl 16 scienitific
art-icles ill tilie 'tiios(Ilito taxonotilic glossary-series. i.e.. [farbach & Knight (1977 A, B. C. 1): 1978
A. B. C; 1980). Kniighit ( 1970, 1971 A), Knight & Lai'lion (1 97(0 A. B. C; 1971 A, B) and LatF'f~oi &
Knight (19 7 1,. 1973). T he termis proposed bI 1 heml aind used in this volume take inito ci msiderat on
Iii iiii logx. l)llyI( geiiv. anid their itse generalliN amlong tilie dipterous11 inisects. There is one- excel)-
tionl: me (olitiilie to list, (claw- iniste'ad of ''olliguis" as p)rofferedl. To assist ini thle transition, thle
odeIr tleri-ls ha ye beeni givetil a fte ('t(- e w oneis ini tile sect ii i s oni tlt )rlll)I gv

(lotutre esp inseo b\ Johnii N. Bel kin (1950. 1952, 1953. I1954. 1960. 1962) atid thle abbreviat ioiis lie
tusedl to olesigiiate parts of' t ie body ando setae bornec oii thetii. esjpeciallv itl the imniature stages,
e.g.. TI fot. inialiorax and 6-I fOr Seta 6 on that seginlilt. This practice has b~eeni usedl by Belkiii
and~ his associate's ( 1.6.i 7. 8,34,305, 306.,508, 511,5 1A) anid by nian oilier taxotloilisis (107. 174,
4105. 5011, 52-1).

Thiis vo~lme conitainis illustrated keys to) adult femiales aiid h'irtl stage larvate. We strotig\
re11onlnie11Cid that the us'r stiol the sectiotisoil mor01phology\ bfrsatigo lttivSpecimniis.

4 ~Wherever. p issible we have usedl adult charlacter's which are tile least dlistuIirbed I\ the iiecliamiical
light trappinig process: bill ill Somie couplets. especiall inl the genits .-rdc'.. thle list, of' traits
olistipted b\ trappinig was titavoilalble. [lie tuser Should be fiiiliar w\ith the prtope(r tiiethod ofl
prerning miosquiito laix :e becatise the pre'senlce of it futll coillpletiilt of thle appenda~ges and
setao.'is essettial loteiri ideiiificaiioii ini uiilarval kexs. We have also ttiedl to tiiiiiif ills(odir as
pjahiabi allI fliaiamtes to re(lItut tile gtiesswork ill dealing w\ilh re-latie" termls.

lieow% cat I spcies whenl it is niamied iii t ie keys w\ill he fotid the phitle tinlx'r onI which its
(list ribl iioni Is sliowti. Ilie user (all itiil-ialcx aiccertati if a deiertilined s1)ecies has beenl
relpolted hiotiit life ho ahIiix wliete it %%as toltol. ()Itie tlixoti shown ont a ililp (Plate 416) is, not
Ii uided ill I ie( kex s. i.e.. Jiimihynohih'. sp., see (listtissioii below.

Ati ;acl)etdix p)rovidles hxalitv (Lila firI tihe voulcher Splecimiens selected for1 illuistrationi ill the
keys. IThese m~osqulitoes (orI slides) have( a ''Fig. -''label and are largcl\ fromn the U.S. Nationll

Miseum ci (o llectiloll

Ad4II'iiiO if h- ator .w o ii Ii'iiiiijl host tdI SIt 0[I bus I lo i i]I If. ii toglap11iitii Mt o piob lo g' i I f I II andt o Gilit gt 1 i Im



SYSTEMATICS

M~osq1uitoes belong to thle phl\ ll At-thropoda. class Insecta, order IDiptera.T'hey are bilateraly
sN mmetrical insects, adlults of which are covered with anl exoskeleton, bearing jointed legs and two

futictional wings. A second pair of wings is represented by kutobbed hahteres. Mosquitoes inat be-
distinguishedI from other dipterous intsects by the presence of'scales onl the wing veins and by their
mouthparts inl tile Form of an elongate proboscis, adapted for piercing and sucking. They are
holomectabolous; therefore thle\ have four (dissimilar stages inl their life cycle. i.e.. egg, larva. pupa
and adult. Ihis voluime deals with thle adltI fentlale and four' h stage larva, which are so dif ferent inl
appearantce that they Seem not to be related.

It is assumted t hat thle user c-an already recognize species belonging to thle order IDiptera and

fLtttil\ Cttlh-idae. If' not, general references suIch ats Borror et ill. (I 976) should be comiulted.
III this volume we fol1low thle classificationl of thle famnil\ ( ul icidac ats given h% Knight and Stone

(5 19) andI Knight (518). We (d0 no t dleal with suptageneric categi is except to relate certaint
11t0orphologic-al st ruct ure-S ats belonging to aitopheliites. teferting to ntentberVIs of tilie suhfan'kliil\
Aitopheliiiae. or culiciute, mteanling mtembters of the sublamilies Culiciitae aidTl oxorhvtt1chitinlae,
ats interpreted b\ Kntight and Stone (inc. cit.). Also no ii asubspecies ate contsidlered ll this work.

Ill T able I is the s~ stettia tic ii t ex oI, thle species od ( i Iicid ae ino w kno t wt n tom Noth Ami erica,

no rth oif Mex ico, anid afIter tach t a x nis giveli fihe zooge tgta ph ica I i git It atea tr specific cun itr\

itl whicht each is h (tuitdl out side thle region being contsidleredl. if* applicable. T ho se mtarked as
Indoigenouis ate contfinted to tile tegion.

T able 1. Systematic Inidex of the Culicidae of'North Atmetica, North of ,Mexico
and DistrHIMut ion in other Regions, Areas or Specific Countries

Ext ralitital I~, 1r, i ia

Genuis AEI)ES Nleigeit 'oi ?uoh'u1.% canadeo,.4. ( [het )Iald) Niexico

SubgenutS Abrau'de'. Zavo:tiin k t(maU(flitflIfI.%UP

/kI/Hqart Zavortink I tttligeitotis* Niddlkauf'f Indigenous

Suibgenuts /edes Mleigen fIttIatt (CoquilletoI I ndigentous

eineeooMeign Ptle~i~c itcai/Suvila (DIyar) ltalca rct ic
Iu'i 'eu.s M i gcr Indigenous ch u chj/h ti s EllIis & B rtutStt II iget toui

himiillt DarIdieols cnmmun111i.% (I)e (Geer) Palcarctuc
Subtgenuts AedIiio us/ t Iheobald dl,'cicu% Iflardl. IDar & Kttah Inidigeinous

7111V111 (MNeigeit) W"orlwide d/tseWtutta /.avotIink Inidigenoutts

Subgeltus Fila ,a Theobal dialu,,u lowad,il I)~at & Kitlib Platrct it

Oriental Niexico

Subgettus Kwnpia A\it ken du/ni (CO JUtCl~~t) Mlexico

/nI?/nIroi;e AXit ken Mexico C/Icito D)~ar & K tiat Netc o ipical

Subhgenuis (hfblofihoL\u Itc rurvdc% I Inard. I)\ at & Knab l'aleatctic

A rribalzaga rvrwimik ( WaIket ) Pale, tt it

aimtgis IDvar I itdigeiious fithi ( Fel & Yoliiig lale.tctio

Ob/,rmaut (Ychl & Youn tg) Inrdigen otus /u ic'. (NI6 uile Pltai t

adl/mnun/uui1 lDvar lIndigentouos /tihuw /mI/1voo% Ross ( ilt~a

uil~m i)to Dar & iI Ina iligenlolis *pmbrl~t~ lDt & Kitab Ini llits

aho/ml/nIII (CAoiillett ) Induigentous hro.ouf, D)~at Pl'tl c io

Muni/v (C(ouilillt ) Induigenouis il/g?( lktPaicaro it

hi ,olf,% lThtirmn &- Wl icre Inidigentis tI/lt . 1110t Vo tkcriitt Itlile,:it

4b/fl(am~U (( oqpillett Ncot ropical IIIn u'/IuII l) it liligelouus

(atnji~~~uf 11 I i i K.ilma dlexh IP/,1/l Ibo loll.K ~ntN~x



Extralimital TxnExtralimital
Taxoti Distribution axnDistribution

intrudt'ns Iyar Palearctic barberi Coquillett Indigenous
*melaptimon Dyar Indigenous bradleyi King Mexico

tneroirator Dyar Palearctic crucians Wiedemann Neotropical
mitchellae (Dyar) Mexico ear/ci Vargas Indigenous
mfopitiro/a Belkin & McDonald Mexico ]ranciscanius McCracken Mexico
muelleri I)var Mexico freeborni Aitken Mexico

* nevadepi% Chapman & Barr Indigenous grargianus King Indigenous
n igripe.x (Zellerstedt) Palearctic judifhae Zavortink Mexico
nigromaculi.x (Ludlow) Mexico occidentalis Dyar & Knab Indigenous
nijphadop.4iA I)ar & Knab Indigenous perplexens Ludlow Indigenous
pi(miips Dyar Palearctic pseudopunctipen ni Theobald Neotropical
prm 'ocato. (W~alker) Indigenous punctlipennis (Say) Mexico

*POMI1A~u (CO(tillett) Palearctic quadritnaculatus Say Mexico
punctodes D)'ar Palearctic wa/keri Theobald Mexico

*puincor (Kirby) Palearctic Subgenus Nwsorhynch us
*rem pe/i \'ockeroth Palearctic Blanchard

rilparius IDar & Knab Palearctic al/Jimapius Wiedemann Neotropical
AfYJIil4rixs (Rondani) Neotropical Geu O ULETDA ya
.%tizopiiuax Dyar Indigenous GeuCQUILE IDIAD r
m .erreptsis (1.udiow) Indigenous Subgenus (Soqudleffidia Dyar
swiiilan.% (Walker) Caribbean, perturbaiis (Walker) Mexico

Mexico
v/pceri .i idahoe.%is (Iheobald) Indigenous Genus CULEX Linnaeus
s pencer-ii .specerii ('Iheobald) Indigenous Subgenus (Sulex Linnaeus
%quauuig(r (Coquillett) Mexico bahamenisis lDvar & Knab Caribbean
sAicticu% (Nleigeui) Plaearctic, e/iid"eren Di)la Neot roIicaI

stimiat.% (WAalker) Indigenous die/gnu/or Dyar & Knah Nconropical

thelcter I)~ar MeCxico( ipiterog,.atnr I)yar & Knall, Ne4)trici(.
ihibauilli Ihar & Kna~b Pilcetrclic '/n/hlJAI h1cold Neon14 4jicaI
hwmnIutot I)yar &~ Knab Neot topical pv'u. Speiser Ne IIt(4)i(tal

ti-ii Thoad eorpcl plienx Liinhaet1 Plcaed-cIic. S.
frivifflho ((Aquillel I) Nf.iexio Neon14 4ji(a4I. S.

4 'Ofrl)illU. (( .4(jtiIletOI I IIigellotis EthIiopiani

veldrtn ili.% IDvar Ind1(igenlous t/1iiptvl/(iaftti1I Sa% (A 4%114 414 41i(a

Stihgenuti IPrininadrava 1 ht-oI)ald resti(11, I'l b ((1 d (1 NI

* hubrla mid ( 4i* rfliik Inigenou~4 lt ls %UiinmUi1IA(. 4(Ililtll NIVxi((

hurgurui /.aIorI ink \txi(( tm1?a(is~ (.4o(qillc.i I \cx4
hen'udervati, C(:wkerel I Ind(1igelll 114 )t btisI)har Nv44o(puiIa

t %eptIf I/U ( Sa ) %I t~ tIxrorisAluauuuwuatu Ih Vt41 )a I

;uifpl/)hutio ha & Kiti \it-xj(*( tii'Uhileti D.o &- Ktiab I Ildlig(Iifls

fifugl/il LiillIt%) (oilo .4%~(1i4)i(a ( Iuauuu I 11cobadI( Ncm I opJix aiI

d n, / 1 1 1 0 ( l I I ~ i i & K i ti ) \ ( ( 4 1 1 4 4 1 1 a I
*( .. iis 1% ANOPHELE IS Nlvigeyiitmbl I )N~l \i (4)114 oii .

Stihgentis IluPhu/ut Nleigvii 111U/P I-titiml Basha1,ili *,4IiI)I4(di

ffrIPt)4I) *har &. IKilab ( aliibll oloumitl/uuutF. 411114 New%(Op14141



laxon xtraliiuda Extraliniial
D~istribution lxotDistribution

/.ercazor Dyar & Knab Caribbean, eusSO PH A
Mexico Robineau-Desvoidy

pio. (1)var & Knah) Neotropical Subgenus (;,a/limia Iheobald

SugcusecuexDyrcoIumtiae( (LNyar & Knab) Caribbean,
airal. Ad/P i Mexico) Mexico

bhriBrooknian & Reeves Indigenous d/,scolor (C quillett) Mexico

rciTvei Wirth MIexico povgmaea (Theobald) Caribbean

li'rrians Walker palearetic signipen nis (Coquillett) Miexico

Subgenus Tii,,'/e. Coquillett SuIbgenisrmfhiotmoin Lyncih

* - isqMuama (Coquillett) I etopica Arribaizaga
Nevon ital'vaie (CoquillettO Neotropical

Grittis CULISEi'A Felt Iero.A (%von H umboldt) Neotropical

Sti geiius Jinuu , I-l iwrolluirida (LDvar & Knab) Indigenous
It)gtai &~ CKnacur Hoaro/In.'.inii (Grabhani) Caribbean

* md'a,,,ira ((a xqtillett) Indigenous ioflgihli/.)uA Randolph & O'Neill I ndigenous

SubIgenuts (.iuikl Felt mal/i.oi Belkin & H-einemann Indigenous

mlia.%(Iiiecobald) IPaleacfic ?iwlicata (Bellardli) Xlexico

IflhII'%(Iaf'BairI tolignou t0ri~eN (Coquillett) Neonropical

SUhge nts Psorop/iora
Srihgiiti (.uMeioFellRobineau-DIesvoidv

iI/. paii'to (W',al ker) I ndigenous /1ia(Fabrcius Neotrojpieal

flwldi'l.s ( I 1( i lisi i) MIex ico hI111diC q ilt e to i
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III order for- tile userl 1o haive ; bettletr miierstaniiniig of'our position onl certain taxa inc~luded
hereinl. t he I 1,0It w iig comm1ii enits air t i Iere( .

.b'd~-~e rcogiii~lt' /umdih'U D1)aria ldiStiliCi( IjOijij. Ci1li'Jf'UA NIeigCeiCI hihwas Prop)osed
h%~ Boliat anit Washiiio (54). However. tilhe% point out that itt present only thle adult males can be
(Iilferei it iatedl withI certilii II N so inl our ke~s thle two species are grouped together. Pelts (356i) and
Bohiart anid Washi no (Ioc. 1-1. ) have called at tentio to It)ile presence of' two subdorsal setac. inl
addition to sete la-Satid 2-Soil the siphioii. not mieintionied bN Car-peiteraiid Lt(Xtsse (106) nior ill

% ~~inaimvother itlosquitt) lptilit-ain (.g19. 2 12. 245, 298 39,5L 444).'heir p)resence enlables
ill lvvico liee wt) ecc " l''' bIc linkdii l( larval idniiainkywithr Ii r~taisan~,

povmoea,~ thle (ther two NorthI Aitericaitaedines with ltwo or mlote sctae oil thle siplhiil. These two
extria sip litn a set ac iii ci,rit ad ii te chto ate vei'litin% an r11iequire a (oililotiild mlicroscope

with lOON miagificiatioin to see theml clearl1
)iil At'. lqoi ( I Iteobald ) is placedl ill thle stibgeiitis Filla w here. This Asianl disease vector has

aalcleiitl beenl receiitl inltrodutcedl inito coastal British Coluitmbia. Those species formIlerlyI as-
Signiedlto stil)geiitis F11t1la Im C arpeintei anid Latasse ( 106) wecre traiisleii'ed to sublgenuts Po-

see /Zavortiiik (514) and Ai'iell & Nielsen (9).
We agree with and So tWieat here tlite threec new namnes oLf'ct'r species pro~posed h% Wood (504):

Ill. /WaT/ Rtiger IcA. rurdi's lHoward. lDar & Kilal).Ic. frichurl% (Dl~ar) = It'. pon 'a to (Walker)
an i (1wsterni NothI Amiierican ippt i Iat ii tis o f : 'A I .%///1a Irs ( Wa Ike i = Ic. 1111ra rlnr I va i.

-It'. flo a/o ( Meigei) was retduiedl to at stibspecies of .li,. ca%piu.% ( Pallas) IN (hit sevich et alt. (205)
and so listed by Kniighit (518). The characters enilotved finr Selparat ing thie t wo) taa appearl 1 t s
st if icie iii ito ret a ii llo.sali% as a lull species.

FolloIwinig Niilscii and Rees (338) we recogi/iiiwo subspecies tinderAii. .%/n'uccrii (I heohald),
lie IN lpical silbspecies w ihlalis thle ceiitral laiilsof North Aiierica, aiid suibspeciesidahtteu.4i
FIcobald). a mlore westerly and( iiorthwesierlvI fo01iji. also reported f'ront souitherni British (oltiit-

bia ( 135)_
(uquli//lidtal-ThI c~leletiou of tlite subgeiitis (tuaillctuidia, I vai it) genieric ranuk by R( titfros &

Bactiiiatii (389) l)its (lot beellti uuiversallN accepted. hill we (t) recogii it here.
CIth'x- it' taixt))iii status of, thle ilijotrtaiit (disease bearinlg aI p~estiferouls taxa. (K. pilpicpls

hIma.ts and (ix. pi iq /ap iafaAilti' Say% has beeni lighl I contriove rsialI. (K. qu in qa/ awcial to as beeni
conisidleredl a su~bspecies of(Kx. piuu~becaulse lte onl% reliable characters for. Sejaratiuig ilieni are
siitt ireis of tilie tiale palpi anid gcilialia. Yet iley do minttain tlieiiiseles ats recogiitalble taxa~
thiiotighlichir h l~tltIioi aiid geographlical (listtil)lioii. altliotigli iiigratles are kiiowil atlast iii

pallis of ilec VSA wlt'it Ilii raniges overap (Barr. 141). W~e aite( adoliiig thc p)tsititoni tof
Sirk aiiakarii 52-I) andit Knight (.-518) Im coiisidei iig t lit-tit as separate. [ till sfpecies.

(aloilai -(\. toor~ola, Bait w\as dcribed ill 1957 (I15) and tused In that namei tiil1 1961 wilii
Mlaslom (295) reditted it to aI suibspec ies ()Id i% Shlitgarev. lI t Ihis liiw stal ts it appears t) hlavec
lccelIi first used Ill NorIthI AIic] icati liteiat iite Im Siketlk aind lteFoliait ( 120) and suibseqItietoI\, iii
It'f irtmtu s 514), 12 1. 1 26. 198,.:3418.352. 12 1, 519. Mctaiis & I hotlpsoti (I 9S) it'f ('iit'( to it sitllylk as
Cs. st/wctmo lit 179 Wood et all. (505) Iit'Sc'iiied good it'.isoiis, for- itil111ilig tilala tol lutll

E ~v'sp 1 iti tank. [I I(- poititd out that1 \l.Inslo ,dc sdisioti %\is ba~sed( oii iel e~amliit ()I o btit a sitil
niale anI diat Owit \alilt of h liiatie %%~~~r as ill (Iltest i . \%ieeoi' - artc tisitig hecre tliet
iiaiiic Cs. inoosoo uvua 1i.

.titquiff'itl~ b\ asim (295). aund \\itlt'l\ iist'tl %t\wa ill Owe li'iaittiie of1 tlit' t'guoiu c.g_ 50. 4i8
121. 1 11. 219 301. 331, 352. 362. 168. 519l. 529. Woodt t all. (505) belit'cd ilua this desigiuuiiin

%%Jus 1uiuu~laitltt Iewo O w t lt' liat tots([ s'lto st'paial ut'sthp. motsitlamt flotisill us 1  (mt \elt'

11i1d sonl ilul i I. SA. I hlat I1 t ic lit lilit' f i illit popjilaiisl foliid Ill litc St)itliwu'sii toatcs o4f

4 ~Nc'%\l'i o \ i/oiu .tIl ( CalifomIiia ill dfhuil. Stibst'qtIi-itlk\111 I l'd a iid ~sIit( (.' ) 1\ cia t' ltt

hlonigiiig to tOe P~'.ol mummmm 4illiclt'.



Similarly, Ps. varipes (Coquillett) populations of southeastern USA have been renamed Ps.
mathesoni Belkin and Heinemann (33). But these authors are uncertain about those occurring in

p central and southwestern USA. Since their geographical distribution extends over a contiguous
area ranging from New Jersey to southern Illinois and from northern Florida to' Oklahoma and
Texas (see Plate 46), it appears more likely to constitute a single species, i.e., Ps. maihesoni, than if it
were more widespread or discontinuous in its distribution. Therefore, it is so considered here,
although Ps. varipes remains in our systematic index awaiting further study.

Toxorhnchies-Zavortink (512) reported finding a third taxon of this genus in southeastern
Arizona. He believes it to be either Tx. theobaldi (Dyar & Knab) or its synonym, Tx. mfoctezurno (Dyar

&Knab). He stated that it definitely is not one of the subspecies of Tx. ru iw Cqilt) h
common species of the region. We are listing it as Tx. sp. and not including it in the identif ication
keys as specimens were not available for study.

MORPHOLOGY OF ADULT FEMALE

The morphological descriptions below deal mostly with the structures used in the ke~s. For a
more detailed account ofnmosquito anatomvy, consult the references listed in the bibliograph at the
end of this section.

Basic Structures

I'[he body of the adut mosquito is composedl of hardened plates. called sclerites, separated Iroin
each other by lines, known as sutures, or by membranes of various sizes. These st ruo(t u res com prise
the integument, or outer covering of the body and those important in identification of the feniale
will be (discussedi below.

Since scales are common onl adult females andl indeed constitute one of the principal structures
of' recognition, they mjust be dlist ingu ished from setae. Sciae (hairs, hair tufts, bristles and
spinif'Orms) are usually round in cross section, tapering fromt base to apex, and arise in a relativell%
large, movable socket, called anl alveolus (pi. alveoli). Seales, on the other hand, are flat in
cross-section, usually widening fronm base to apex, with longitudinal ridlges, attached to mninute
alveoli onf the integumient. They occur in three basic forms, broad and flat, narrow amd curvedl anof
erect and apically forked. The scales onl the fringe of the mosquito wing are fusif'Ori in shape (see
1-arbach and Knight, 1978C).

Thle color of'scales varies from ti)lack and browni to golden, shades of yel low, such Iais (Iingvi yellow
in C..%.ahiparbus, to white andl silvery. [he white color canl be brownlish white, as ii C.%. nilflmrMoti,. to
grayish white." *Fhe colors itnd to fade somewhat as the pinned adult ages. so inl thle keys herein,
pale has beeni usedl to mecan shades of white and dark, black or- brown.

[he body of the adult femiale is divided into three principal regions, the head, thorax andf

abdomlen. Plate 1 . E~achi will be dliscuissedl in detail.

IFhe strutu~ tre ofdi w had is shownm inl Plates 1. 2C. It is ovoid inl shape and at large proportion is

occupied In thet compound eyes (( 1). lhev are comp~osedl of* circutlar. morphological units called
corneal facets (Col'). 1he antennae(A) arise between thle eves." [he sc lerite veiitrad to their bases is
hie convex clypeus (( ]p). lDorsad is a sclerite between atnd aho e the(- anitnnae, the frons (Fr),

above which is the doTSUM of the head, made up of the vertex (V) anteriorly anol the occiput
(()m)psteriork. Sit)me there is no dlividinig sttire bet ween t hem.l it is (tisti rniltr to recfer to thle

whoc )l oorstiiii siit s thle occijput. Ihle aniter-ior border along thle d orsal edge iof the o mupon n
e'e is known as the( ocular line (M.).

Thle head bears the following f ive app)endlages: two antennae. two palpi andl the proboscis (Plate
2.,\ B). I hef( twoa alti c iitt( are, (i- plosedl of at narro w, basal rini g. thle scape (Sc). thle [)uflbotis pedicel

(=t rtjs) ( Pc), anid the( flagellum (Fl). which (contains 13.14 flagelioineres ( =flaigellar -segmet)( )
* ~~(F Hnm). cach hcearit~g a whorol of setac. A paiir of maxillary palpi (IP).called si inplv palpi (sing.

PIIIS). is Ic xateo(l veni ro olateral to lie (lvl(tms anol each cc )tsis s of five palpomeres tlp:however.
inl somte leniales the basal palpotrere is small or tuolinentarv so that the( palpi appear to be
4-segmntted. T he proboscis W ) extends fOrward fromt thle atntercetlral base of the( hicd.
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Normially, only the outer scaled covering of the proboscis, known as the labium (Lb), and the two
terminal lobes, the labella (La) (sing. labellum), can be seen. Inside the labiunm are thin stylets f'or
pier-cinig the host's skin.

Nine characters of the head are used in the keys as fiflows: (1) Shape of proboscis-it is usually
nearI,% straight, hut in genus Toxorli'vichiles, it is dIecidledly Curved dlownward (Fig. 1). (2) Scales onl
proboscis-sonietimes the proboscis has a dlefinite pale-scaledl ring niear the middle, as in Ae.
Wlicjlal (Fig. 49). or it is variously mar~ked with pale scales; however in most species it is

* (lark-scaledl throughout. (3) Length of* palpi-this character is used to differentiate anopheline
and lilicine femlales. III the formner, the palpi are as long as the proboscis while in the latter, they
are not more than 0.4 ats long as that organ. Within the culicine species, Ps. /opigilipapu (Fig. 493) has
rat her long palpi. i.e., miore than 0.33 as long ats the proboscis; and in some species of'subgenus
Neotvulvx, tlie length is compared to the length of'flagellomnere 4 of theantenna (Fig. 396i). (4) Scales
of' palpi-apices of Some or all of- segments 2-5 may have pale-scaled rings, as inA.Walk,'ri (Fig.
3411). Scattered pale amiong dark scales or only datrk scales. (5) Scales onl antennal pedicel-the
tittinhes a l co(br are diagnostic. e.g ...Av'.1ilhuii (Fig. I11I). (6i) ILengt hi of intenna and flagellonere
I -flagelh ii e te I is uniusua II l(on g iii genuis IDeimwetrile,% (Fig. 39), and also the entire antenna is
lonigeri than thle pri 1)4 scis.( 7) Width of f'rons-the widlth of the frons miedially between the eves,
talletI the iiiteroctilar dlistanice, can he mieasuredl b% comparing the distance with the (liamieterof a
torijeil facet. e.g.. It. vptiriu. (Fig. 153). (8) Interocular setae (15)-they are located onl the diorsal
part of'the frons and medioanterior area of the vertex and are long andi usuall (lark, but in) some

Sp e ic tll- Iit- par le. e.g.,. r rmrpil (Fig. 339). (9) ScaCle n dotSunII of'head-posterorlyI thle
st les are erect tIsuallv forked, while anteriorly and laterally they are (decumbienit and eithier
iarit w andt citrycl. e.g.. suhgenus (.uh'x (Fig. 352) or- broad amid flat, e.g.. subgenus Alelanncoiioni
Fig. 35-it.

T HO()R AX
I lit- llI rx 1 Plates 3,11), thle bod rl egion lbetweeil the head andi( abdomniei is divided itito three

Seginlits. thw pitithor-ax. iiisothoramx. and~ mitittorax. Each b~ears it pair of legs; ini addition, tile
titsoliotax has a pair ofI futnctionial wings. anit]( he meathorax. at pair of* kntobbed halteres (HI).
I he( diptecrati itiest n orax is t~picallh greatly enlarged to accommnodate the flight mluscles itsso-
imtet with li li us ~li irio. wings. [he prt)-atid nietathtra ia 1e corresp)oidiiiglv reduced ill site.

Ii ntlotsal % ic% (Plate 3AB) and1( proceeding f'rom anterior to potrir the antepronota ( =an-
itrior I tomiotil lobes) ( Ap). parts of* the protliorax. are hmuii1d laterallN just posterior to the heaid.
I lit Site. .and stalaiomi of this strt ICtrC ie Uisedl iin the keys. Iwo genera, IHarilogogio and

II'wnmvia. have enlarged atitepronota. approaching each other rniddorsally (Fig.3 1).
It et lAIt-11C st lIlivts are icsolioracic. starting with) the scutumn (Sct.) the( largest sclerite of,

thIltiosjltitO bOtl anld tatler Spheroid.T[le aierolalteral depressionis [i the sphere( are kiiowni as
lie scutal fossae (SF) and the slightlk depressud IuSuakIIN tiscaletd areaI pister iicdiallN, is thle

prescutellar area ( Pr\). [le So) 1111t1 has selill arragetl ill three. Somewhat irre'gular. rows In thle
iddilelt 0.33. 1 lie (c'it-l one is comtposedf of dfie acrostichall setae (AcS). antd thec row% onl either

Side. ofl tihe dorsocentral setae MSI). lIn additioti. ille(' is at group~ ill fi~ni of and Suplerior bo the(
4 wing rot t. IIe( supraalar setae (SaS).T[hose aiitcroliaterall S(-Iae Occ urrinig arouind and iIi e scultal

ft )5a aret it'c scutal fossal setae (SFS, Plates 3A. 4A.). Ini som hu'Slc'it's ihe stutal setale are quite
iintttious itino bumg. e.g.. Ini. ibari (Fig. 334), wh ile ii It Itihcs I heyi are shorteri Ad fewer. I II the

soht'uu Vign ~ F. 353) the ittostich it li eta I teI imseiI . ii I I)Ii SO II I cS(' t'es I~ it ritostit-
Ila I andt doisotI ii ta st'ta i-c .ibst'I Iit aI I I 'iork .; a OtidiIuol I %Vltli1 Ilai beeniel c]I dIlic ''atrostitR-
hal gap atid Owit tl~otitttal gap" b\ Luint miid Nielseii ( 1971, p). 1(13).Ilie tolni of soticle of thse

4Stiac. p tlit l~ie\II suupt-aalats. is di;igui)S i( fil seeral species. e.g.A. bi'xid,eilit (Fig. 3)).
It stittal iittt'guutiti ii1;1% limit spots Or be at distiiutit I ike t0'1.g.. reddish i i l Cii(V

1-h li (I Jig. 37 1. [fit'- palltrts maudft In fIt'( mtumill Stalclt's rt' e ittiiel eiuplnd ill tilicitte
tI II (s I Ili 14) idt'tItIif i I IiO .I tt I, Se I. ait/an litit. Fig. 1 7. anit is~iil I u~ I;it I sa1;\ I I Iie tuII aliut' as the seinec
julst dt'sriit'c %slit'tilit otc toutl if) tHc Saint lotaioti. 0m )tiefffjt tihl\ coiuuiikoil 1 t'iuooiitd ik

itibbt'd Sp)ttitliutts ill X~ li(h Iit'e St uutt11i is tft'oid Of stales aif Seimt' IfIll, 1, paulit ilailk trt'c ff
4 ~thost' to11let ted it) iiie( llijal light traps. B\ t'Xaiuiiuig sit(, po-611ili IImI(! I tHc high pl~o' ofI

hec st'to5 ( i iiittcs ttm'ilt lo of "oilt' ft'\\ so tlt' Still utat flied Inoa% gi\t' a (ln Il1)Out fItI'

pattttrtt of thal slitis. I.ike-\\iSt'tl lit t'5c(c ' f \%toi ~ill ittilo att fItI lict''iUt' o seut' mi lilt

4po imn



Posterior to thle sctitumil is at trnsverse, liear sclerile, the scutellum (Stin). InI the subfamiily
.Atopltelinae (Fig. 5) it is arcuiate and( hears anl eveni row% of'setae, the scutellar setae (MSS, LSS). ItI
(hle sulifaiiilv Clifciite thle scuttellti nis t rih)Ibate wvith at group of* setate onl each lobe (Fig. 7). Also,
the kitid aii(I color ol* scales and setae oin this sclerite may be im1portanlt.

Thie OttWiv doeShaped strtl(tIIIe- posterior to thet scutielluti is the mesopostnotuln (p lIII
Most species it is ittcfe. butt il ile sahlet hitie inlosptli!oes0VYoi ( Jlieuma) a group of'setae occurs niear its
attachment to the metanotum (.\lit) aiid abdominal tergum I (Ah-l) (Fig. 9). kniowni as the
mesopostnotal setae (NiptiS).

Po steriorl\ is the metanotum (.\it) it)a t hii isclerile which enilarges laterally aid there hears t ite
hialt eres. tlie nria us of hIa tllce . N ext the i6 tetsegitneitntal (IC ft separtai Cs thle thIo ra x fI il] abdoi i nit
Se.gitteitI. 1, teit there is at secoitd. very t hiti. metatlioracic elenteiti [lte metapostilotum (NIpit). It
atitiallv adheres to the first ahdoinaill tetgum. hutl extetids lalteroxeiltralk ats at thul tstripo l( oticli
he ittetamler it, see Plate 4AX. The halteres ate ttsuaill\ (lark-sctiledl.bhul genecrall\ have pill(- Scales ill

Ill. 4a'a//ri (Fig. 345).
T he thlree thoracic segiitlts ilt'e also represeitied inl thet stitctilures of the thlotacic lel- oil. Plate

*4A-. Iw\o of thc, scleritcs \visible laterally, thle antepronotum (Ap) and( the postpronotum (Pit) re
COllolelsofltlte tergmlit of the prothortX, 110 Of it )CI-ll t '-i aliteriorlv.,fl roloii

eleittetis cotisist of'the anteprotiotuim (Ap) which is cotinected venitrallv by, a straplike piece to the
proepisternum (Ps); hbot h of these hear setae, i.e., antepronotal setae (ApS) and upper proepister-
nal setae (Pe1t.. U), aiidl sointt uties Scales. IThe pil elpislerlti Ill heiids ar-ound iitedlialli, to cover tile
ciittroailttttiot fitce of tlie thorax below the( licadl aio nieck, see Plate 3A. atiof lobes from each side

extetol veittrallv betweenl tilte two forecoxate. Th is uiterior face of the lproelistertttitL l ts Sotlietitttes

covxeredi with scalles. the(. lower proepisternal scales (PScI). e.g.. .l. lwxooiu (Fig. 296). TIhei last

piotlioracic sclerite, thle post potottillt ( Ppit) is fonti1d posterior to thle anltepronlottt Ililand Lateral to
the( SCLtttitt atiteleve ofC 01 Itec sctiial htOssa. ft hears scales, which somietimies have at (list iiict ive

patterit: iltl( a litnutlbet1 ofI Set'e (Pps). (Istiallv colitfuteo to the posterior iltargill. ht Somtetimtes
scattered ()\(ve-thle po sterio r 0(.5, e.g.I. iipigr (Fig. 284).

[he itesothoracic lclrinl has five, large aiidI ittjortitt s(leritcs. jtisl posterior to thle pos5t-

pllottiiii is all opelituig inl the thlorax.1[his is the( mesotboracic spiracle CIS) aitd it is stirrotiitll-
hi ;t liarge scleri ic. liet anterior mesanepisternum ( A~las). It is suitvkided ittto fouir areas: I I'lt

prespiracular area) (PsA) is thle smatull triatigle (lotsoaitteriot to [lhe spirace. Ii adjoiits the posteliot
boider of (tte post lpioitottittll and( somieiities hears setae. the( prespiracular setae (INS). e.g.. geitts

(u/oe/a (Fig. I18). (2) '1Ithe postspiracular area (PA) is at tat her large expaitse l ~sit mr 0I ilie
sjpirac\\ or %\ll(ttsetcaSa le:whl .lCsm th ire tile postspiracular setae ( PS), e.g.

get im tis 'uruhw (1-ig. 1 7). aittd postspiracular scales (PoSc) ( g. j-Ic uv/on/ (Fig. 18 6i). (3) 1Iftc.
bypostigmal area (11%A M is iitttitedhitielv veittral to the spliri(k l2 ( ailu lt imies htIas llete
hypostigmal scales (IxI Sc). .g.... -Ir. pu//ri/u (Fig. 227). or1 i clark iittegttiitettal sl11

it ~tit, It . /ito
w/to(Fig. I169). (4) ie subspiracular area (SA) Is that 1 )Ottioii \ twil to the lh\ pogila1 ;it e-t,

adjoittiuig the( tttskitepistitutim \etitallx. x \ith Or without subspiracular setae iSlISl andI scales
(SSc). e.g.-. ii.'arilpa/puAI (Fig. I6 1).TIhe largest of Ilie tIies ipleutirad scletites. thle mesokatepisternum

(=sturtiopilctiri Nks) is ratthtei peal -sltitlc. btilgiitg xettt toitlitriorl k. It is unIitedI %\ ithi .(1(11 s~ill
*1 It trm. 11lnil area. thec posterior inesanepisternum ) l1 \as). \%i hi ar. b .t it g ( t I llp 0f scl.t~

the( prealar setae ( PaS). [ lie iiteskawtpistel ititi has two giot)ips of[ setit. I te upper OIkSI . iild
lower ) N S I mesokatepi sternal setae. Tese are tilt ii (o utti ted iil it si oglc lii te of set ai, t lie
mesokatepi sternafI setae (\INkS). Ite mesokatepi sternal scal es \(IlIs Sc) aleI NoItetItecII s i trt i titged itt
(list itt tii clpilltlt its. e.g. .1 1 tii %x lutes 01 Stitles. its ill. It. Ju/n lig. 6 (i0i 11 I I t cIt I ft ItIcttlx k ttt

htittte. ftc( postprocoxal mnembrane C PMXb Ill NoIl spe( ies oII If(/, , it htiI s I1.1 1.l II (tl 'iI ,tis

flt( postprocoxal scales ) PS( e .g.I. 1fuout hu (Fig. 25 1).

\lIt g I W is t lie mesanepirneron (\Lit t. It lte~tis it gi 
1t lt 01 sett it ItI Ilc (1()l SpIcI lit lilt I(I e thn

upper niesanepinieral setae Xl.SI . Soi tttititex . '1ttn1c t1 4temil1tf. ttstt~lx \\titlu tulte11v 1,1 1l~t I-1
* ~~scta,tIl it t sitt''h. IO\\ II((tits .t1lltg the( mtict~ ittcimtl blcie the lowecr miesanepinieral setae

siloctil I11 /exth I titm illc II(Jlttptti llti III s it (5 ittc pleuttu spi l eiog.t ml~ . /io ( lcI



ititegtiiieital i'e-cis. %%Ilicth lploxidle specilK( difice liiatioli (Fig. 408). jutst ventrial to the
iliitepinileroii Is tite filth and smiallest . iiiesopleural scleritc. the mesomeron ( Nfsml). It is
ti'iatiigtil;ti' Iltiiis sittiitt(l l)etweeciI tIidl- ((;-l ) alt lliildtomie (C-I II). The r'elationi of the base of

ihi' tleslitrot ii th l~tseof hehil~lt~a s agenricthaactr. sual~the base of* the hill([(oxal
is tlistinIIttl NejiIllt the baise. of the( iliiesoieroi. htill Inl the salbethiiie femaiiles thie base of* lihe

hiilcoxil is ahoti c's n with ttle base of tiw niesoliieroli, see Figs. 1 0, 12.
flu' Iniiieatori'ci pletii'oii is ititlh redutcedi. (Plate 4A). 11wl( largest element is the metepister-

num (Nits) and is located juLst posterior to the mesanepinleron. It is stralpshalpe(, has dorsovetitral
;1xis andt stii'iois ill its dorisal half thec metathoracic spiracle (NtS). the other opening Ill tlie
thor-ax. lPosteriiiil below the halter is the metepimeron, ( Nitiii). antother nairrow scilerite. Ventral
to the inetejiisteri ItIll is at smtall sclerlie I lie metameron (Mclii) articuilating %%-il the( inidu xa
;iostiiorl\ anil~l i Iil th viiti'ilosteriot' lhoi'le of' I lie iiiesanejlinieroi. RarI'el it beairs scales (see

Fig. 26.-). D orsoposterior ito theC ilieepinliei'oi is thec Iiletiliotniii, ilread\s( isset.
I ie sternail e~lments of the thoralx ate nlot inlluded inl lits tlisCtissioii sin c thcN have( not beeni

iist'(l as Riilitil lig (liaut'i." t'cp V" or one, the ilitersegniicitlill meilmaeitletn the
iuetlasterlliitii %\ih ;1tbdoniial stirili I. It solilinies beats postmetasternal scales ( \lScP). e.g.

AIPPI' 'NI);FS OF H THI1 'IORAX

Wings- Illu' tiso liicioitui wintgs (NA) (Ii aitll miosquitoes ;tIf- atil)(l to thle niesothorax. see

Iite A] l'achi1 is (millp)scl of if iictwork (If longittitiial tlt ciiiiigs. called veins. Bot.-cii the
emils irc stretI lcd tirtispiieit iiinbraiies. know\n ats cells. 'Iw in -ls ate clotliecl with scales

aniitf ~id stil ail .1 I aeipical aind posteiot imairgii (l he wing Is boideied In long. fusiflito
als.tlie- wing fringe JS). It lita' hit\(- pale and (lark sct ions, best t'xeiiijlilied ill Ps. w~riliP/1'iii.'t

Ilig. (t65), of t11le it'ma be at copper.\ or silver., ahpical Spot, eA..li. cut/i, (Fig. .3H).
I lie em' atuf d lls have%( 1ilanles. as shown~l i Hlat 3C. "Ie Ssstciii of iioiiiitlatfire Iist'd here is

lelilicosto( k-Nct'llii ' skill.I lleielre six mtajoir longlitidilial veinls. i.e.. coSta (C ), stibcostal
(St ). raitoits ( R). iiid Iit (I). tutits (Cu0 anti anail (A). It the wvt'ii t lcem fioi balse to apex.
st NCrl of tlieIll 1;1\e MWi Or mUOte stilolIi\ isiiiis. For eximiple. thec radiuis hats the( batsal \(einl R, v itli

prim \Iliill( h's.Rtid Iradlid lo R, Ilie ltter fititlic di1% ides iilto R.,,mild R,.. I f-R,

SCm1 c Hiii it'lto lit' mtlid R:, aif t l. I hr, ilr scwit jit( 1.)S; of tin Shbet '.t'iilit'Im biiaiicli i R l

\cls I ing s]11cal'sprovide ifia1jiiv s Ihcl key l tharttt'rs lbiev can be broand 1itititelotsxi.eg. '
luit iui (I .1. 7) d i i uiiim li s clti' m t'. .. i.il rjg isw/ (11( li 1)7T. Or ili(liw Xiid il lo Iii. ec .g(.

/utu(A g. it is .shit lt' illiltial .w tc i Ur..\ l~i( it's. 13). t litt Iitg sc\ ls tilt its'l Icnk, or-lt'

dig. 12Th. imii i d c , a ndr'i R, It' stitsiiitn ll of vt'il Is '.g c Ow Iv.a/aiis/a(hig 22 soici g(lillims

ii wiii' filt it il ark sd It's efg.. trzci u//It c1mracte"(Fig.. V toileiiimtiiigmuhd ii tyilli iiiostlv

I'uttldu'tiiii3ie fli lt tings ssiillwo .... iicooi 1' oi piiii 7' s lt'tutiitol i d tis'lses

\es-If ilur (it' 3 m~ pail s ofml~ les oe Iliedtoci Ow iii t.uc( st'it't. lit' lt'gt oisitso l

iiii' i~ c I i c mxa )(L kI s- .( .....~. r h . r lieli i. femu It). t i bi- ia) i, i [iit l asu \% I): Plat

21I it' t\(dIllcs is ilillstd O fi~pt' s i li . k1udIosli-'il )sli a s mr is Ilit'lift\t l1 ll-c Iic'tl( ) I .

N i)Sil h )tl il 11 m l l \ilc ;11d "I~ . l \A clk pl(lc d I~ lc



barsw clwse~( IfIi iiU) ((CI) wh.I chb .inI I ost speies, hiawaiscco I(it I-% eeI III it- I ooil hle

studie Isltdr (li Illlicrl(lpe h shinling Ilclight (l[Iestage liesjetiii

and \ic,teill the cis iii silhiouettt. larsoinere ((it,) is niiusutialv smlall ill thdire tl-ald l liitlegs of
the genlus ()Uhol/mdurnIui ( Fig. 341).

Scale Patterns ()if the varliouls segnents of the legs are( exteiisive etnlploled ats ke% char-acitrs.
11wli sclecs onl coa I call be l)rowil 1 or p~ale, e.g..Ait. rittirri'U (Fig. 26 1). [he feiiiora'i n~ia% have 111C
basal hall all pale. e.g.,. Iv. zuophits (Flig. 69); or w\ith sibapical pale. ings. e.g.. PA. ((iurn/lat ( Fig.
456): or \%Ith] apical palle rings ( knee spots). e.g..4Ar. irnp/u~alt\ (Jig. 238). Ihe loretibiae, Sotle-
tithes bear a line of pale. scales. e.g.. (A. talvdA (Fig. 363). 11wl feiilora and tibiae of solieP~troAoIw

spcics hiave long, elect 5(;11(5s aicallk. givinlg themil a shaigg\ allpearaiice (Fig. 467). The tarso-
ineres, espeuall\o (II thi illeIg. Ilil\~hviaa. paI le rCIings, whiich are niarrowm, ats ill. It'. t'vato (Fig.
7 1). (-or it s ill. Ir. virlt to. (Fig. 45). 1)0th apmial andt lhasall palle rings, ats I n. l. Italwtlu. F1ig.
418), o, with tlsoilieles . 5 and part (A 3 all palc, ats iii 1P'. /riax (Fig. 469).

U ABD)OMEN
Th Ii. bidofliiei is tloit )sci ofI 10 segiiieiits. of wvhich thec first seven1 ate iil. Sinmilar inl (\tII al

sit tio'elII. [he thee tetiiiiiiail segittemis ate spcialiied for. Ielrotl( lionl anid extlion. It has
b-coiie (lttl o teerto the jtlioiliital segmitils b\ Roiman niiitetlk c.g.. alxloiiiitil
Segllient Ill.

* ~Fa~cl ilc hels[ sc~c setIlits has adohrsal sclie. the tergum( He).il i aei\tt111 A Sltit., tec
sternili( S): see Pic 11 . 1 .terall. lte\ arti Itit'ttelb cxhIiuldable. elstil tisle. ille pleural
miembrane ( 1N\le. A\ Sjtlilt i ItI l uI c t1it twitt lbrI HCllle se)r~ltes thIe tcrgal dorsaill il tlIe Stell;I

Seiiitsl-ls~ li sh t- Itt'l~ ii niljll . I st lie gttit'g.. Ic (l/,eu, llul .Xl,,,',ttic

Jig. IO). thte.eillt ,. io ih ie'Siope-il isidtilict.'tiiiiiiiail seilins lma Liiigitlict lie\f

fliitse-segilillts ptotlildc posteriork gi\ hlg ile abdoniiil terililios a polinted ilppeaiit e1 cAlso iti

Ihw Im~e~ thiltitit jll 1(Ioliic'ils St'tiii VI I is almost4 the allcile wit i as VI. bilt ill ic 1)iliitet
,iioiiIis VII is dc(efl S~ll si leic tI ii1 VI. .\bdoliiiial seginilt VIII 1111.1ik 11is- af i1.il

Sitillithill 11haii Ittrglllii. Poteio toiiiiXI aim lit'seeti i\U tloiigatttl lobcs. lit- cerci (Sillg.

ditiSil .JlS'Ilstt't iiiiiii II isl an sinltiS islitlc xil~i tO i ( cllvli. )III iitoteal lobel
I .lfl'tli o I Ilese f(Sleiil I igas ate potslc ](); k li \ eti1 al gl I I). I .II( oteitallob

* .~~~~~144 iIll lt I0 itlilt I tiii Il'.t'I iiil toll stilt I .Ai l l~ 'i .it i I ll iiiiit j17 ) i1iti Rt'Miii't (111- 1).

I lit i it Ij licli I it ' 111 1'? . %\f i i '\ill ii Iii Ill( II I i. (i/l111ll/ lt'. ISi t'' I ldt III1 l' s ilic hI1 11 iig ii it

))(..f S. fil ll~cl ( w l" 11,11d Si t 111I S l~lv Ill i tt N lc m w ilIl
IlcS1 m l-l



Old Name New Name

aniterior pronotUm antepronotum

flagellar segment fiagellomere

meron iflesonieron

roesanepisternum anterior mesanepisternum

niesepuneron mesanepimeron

meS011011u1u Scutum

ofllflitidiuml corneal facet

palpal segment palpomere

postcoxal area postprocoxal area

postiiotuni InesopostnotL. II

prealar area posterior tnesanepisternum

propleuron proepistervkim

prosternmf anterior part of proepisternum

sterriopleu rot, Iflesepistei i i I in mesokatepisternum

tarsal segment tarsonlere



proboscis (PJ-

flagellomnere

maxillary palpus antenna (A)
(MPIp)-------/ -J-

compound eye (CE)- ------ ----

occiput (0cc)-----------

antepronotumn (Ap)----

THORAX Scutum (Scu)(W

scutelium (Stm) -- - ---

mesopostnotumn (Mpn)--A-)

halter (HI)'emr 
F

ABDOMEN I

(Ce)-tibia-(-

4 tromei es (To 1 5 )

'44

12



ABBREVIATIONS OF ADULT FEMALE MORPHOLOGY IN PLATES

Plate 2

A - antenna Lb - labiumn

C - coXm MPIp - maxillary palptis

CE - comipound ey e Ge': - occiput

CI - claw 0I, - ocuilar line

Cip - clv peus p -lI~l sis

CoF - corneal ldacet Pe - pe(Iicel

Fe - f'enitir Ill) - palponiere

Fl - flagellum Sc - scape

Flin - tiagelloinere Ia - tarsus

Fr - ftrons la,.5 - tarsoniere

IS - interocular spatce Ti - tibia

La - lahelluni Tr - trochariter

V - vertex

Plate 3

Illustrations A and B

AcS - acrostichial setac PeSU - uipper- froepistertntl setae

Ap - anlepronoitim Ppni - postpronlottuml

ApS - atiepronitau~l sctac PpS - )ost pronotal setae
C- I - h rec( Xa PrA - lpresctttellaIr area

(N cervix Ps - proep)isternium

D)5 - dorsocent ral sclac SaS - supr-aalar setae

LSS - lateral scilellai, setac Scit - scttuiii

Nlptil - ieSOl)ostIottlill SF - scutail fossil
NISS - Inlediati scutellar setac SFS - sciital I)5ssa sta

N\it i - Iiietafllotlili St ill - scutelluni

w -Iing.

I I1lIstratioll C (Winig)
A - miiM vein NI+2-anterior branch of'

4 - anal cell Iedial veinl

* - costal vein 1l, - tnledial., cell
* - Costal cell NI~,-posterit r bratnclh
(:i - clidntal vein) of, medlial \ei n
(:it, -aniterior lbratlch o[ 1l4 - Inedial4 cell

citbital vei rn-cul - niedioctihital crossveinl
C u,/ cuital cell R - radlial veini

Cm, - posteriorI hranl of R? radial cell
cIjilal veil R, atetiortulost lbrallch of*

Cu, - cul~lal., cell rdlial veill

ES - I ritige Scales I?, -rdlialI cell
Ii-t ti te tca I cro3ssveil R, - rad IialI sector vetin
NI - niedIia I Cil R., - anterior branch of
.1l - I1l(liaI cell rad Iial secto ve)~i n

I 3



R, - radial, cell R4 +5 - posterior branch of'

R 2 +3 - connector vein (stem) radial sector vein

of radial sector vein R,- radlial., cell

Rt- miedian branch of' ri-n - radioniedial crossveizi
radial sector veCin Sc - subcostal vein

R,- radial,, cell Sc - subcostal cell

Plate 4

Ab-I -abdominal segment I Mtin - inetepinieron

AMas - anterior nlesanelpisternim Mini - metanotim

Ap - anieprollOtuI.n Mtpn - ifletapost not U I

* .ApS - antelpronotal setae Mts - nletepisteriiuni

* C- I - h )ic(( Xa MIS - nietathoracic spiracle

('- I I iidcoxa PA - j)ost sliraIcutir ar-ea

(>111 hi ndcoxa PaS - prealar sci de

Ce - ccu-Is PeSL' - upper proepisiertial setae

Cv - cervix PGI. - posigenlital lobe

DS5 - (Iorsocentral setae IPM - post procoxal Illellbraule

H- headl P'Mas - posteior inicsa I eiesieriin iI

ull - halter Ppnl - post jproiilo till)

Fl V: - hyposiignial airea Pps - l)osI litcil selat.

1.SS - lateral scuiellar setae Ps - proepisteri ti ill

Mlain -illesaniepiilier()ii Ps - 1 )osspiractilai selt 

Nicin iiietaieroii INsS - prespiraiLir Slti.

NMeSI. - lower mfesdiepiieral setae PsA - prei sI(iiti(iti r -a

NieSi. - upper)C melsanein~ieral setae S - sleiil i of a h )iiieii

M~ks - inesokiatpisterntim SA - subih1 ii.(1Ii aiea

NIkSl. - lower iiesokittepisternal setae SaS - sti praakir. Sriac

NIkSli - upper)C nesokaiepisteriial setac Scti - Sc.IzLi iiil

Nlpii - iliCsoj)osmil 1 Llit SF- sciual loss..

NIS - ii IVso lhIn acic s pi racle SFS - S( Iidl fossal %tili(

NlSin iiCsolliiil Still - %.iillii

NMSS - niedial scuiellar seitic I F - 1(Ivgtliii of alnlouiivi

W %n
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KETO GENERA OF ADULT FEMALE MOSQUITOES OF NORT H
AMERICA, NORTH OF MEXICO

I. Proboscis long anid strongly reCUrvedl (Fig. 1); posterior edge of* wing siroiigl
('iliaigiil1aledl at apex of' veinl Cu., (Fig. 2) .................................... oxrhPIllilr r. ruldits

Proboscis 1101 so lo ng ani d onl1% sligh t 1% recti rvedl. i I'm all (Fig. 3); w-.inig edge evenly rouiInled
or only slight l eniarginated at apex of vein Cu., (Fig. 4)........................................-2

Fig. I -Lilertil view i/ lunde - Tv. r. .%vp~ewrih s F~nu1 ig. 3 - la l view o/ head - Ae. ''\n uo

CU2

Fig. 2 - l)'utn/ zwai l wmg~ Tv r. , I/4illool(uill

0

0 
-U

*20I). Souiillitii cwtil% iumiided. wilh scli( Iiiiorm les's tc ciik disiiblit-d (1-1g. )I: t1i.\illaiI

pllis ain ii ais long as lirlbosois (Fig. 6) . . . . . . . . . . . . . . . . . . . . . lp ,h

20)
0



-.- -, .'- : -7 - '_: _: -- -"- 7 r r " ' ] - - . " "- . .. -. . .. . . ."

Scutellum trilobed, with setae in 3 distinct groups (Fig. 7); maxillary palptis shorter thati
p ro bo scis (F ig . 8 ) ........................................................................... 3

- ---"Stm

Fig. 5 - lPo%,rir dhural vie'' o/ thorax -A.1 Fig. 7 - Prior dorsal vieu' o/thorax --t. ,'xAUP/A
quadripwicidtfl..

P

Fig. fi - bl.a iv, ir / hid - i. qu adrm OhwnsI Fig. 8 - l.atora/ va / l'hwld - Ac. v- '.ca

32). .bc1p, ) i1oiIn with sellc (big. 9): bas of hiiii(box il ire wviii h ase of IiisoliIiIOi ollr
%ighih dolb sad (Fig. 10) .............................................................. I . V, iuo a

Ic| yosili Il 1ll wuhil cii IN 'i~ lli ( Fig. I I); b)aisc ,0 ii(h(Oxd (bili il(il]\ \ iii ia ill ISe oI
IIi(C O HI C ()11 (F ig . 12 ) .. .. ..... ....... .... .. ... ....... ..... ........ ........... ..... ......... .I

M"n

Mpn

F~ig. 9 -o Id. d ,d i' ' o/ t! \ IX '. \ m I',. I I P,,\,1i(, e ! iv'iv ,,/ t! .ti -A.t. i', \m

21



C2

C~ -

ho. I0 () Le/ al vivt ol l homx 11 1. mi/lu Fig. 12 - iwUPpil zira it / thorax Ac ev ai

103). Ccl R.,) otwiig sloric! than \ciii R<. U I-ig. 13): iliorax ii1iiIIx1 %\III Iitimof itivics(CejIit 11.

Ccl R2 at Ic;asi aslongasxcii R2. Jig. 15): ii(cmvti I)I~i tilc i)scti t )t thlorxFlig . Ili)

~ R 2~32-3

R2-3-

U-R

V.77

scales



56) o tp r c l r s t e p e e t( i .1 ) . . ... .. . .. . .. . . .. .. . .. . .. . .. .
(4. Post spiracular setae absent (Fig. 1)........................................................68

Poing\pi \ rau l (Fa as t(ig. .. ............................ ............................ 8im i

'1 ig 17ig 21- Lah' l wing scle/I i anda -lnd r al. cIhahi oig 18 in -L a a \1e ( ig.a 22 ....... 7u nk

V VI VII-V V 1

-. W vii
'At

71f 11 I' cp l t1.1 m , m il hilgi I g. 21:p."'I ms I,........ ............ ........................ l',cI/nt

4. 1 I l a ( ' 2 1 .. . . . .. . . . . .



Prespiracular setae absent (Fig. 25)-, pate, transverse bands or lateral spots basal onl
abdominal terga (Fig. 26i).................................................... (in pat) AedeAs

F~ig. 23- Lare vie /ff 1homx a Ps i/ia/i Fig. 25 L ateral view of Ihmax A'. ea

I v I I III IV v
'~j~,,~Z ** ~ * ~ VI

L' - N.n VI

Fig. 24 - lh 'i (if abdomo'i Ps 1 ancsce'w% F-ig. 26 1)0? %al view t)/ (i/domo i - 1c. vrwt(i%

(.5). IleIspirI( ular Setac present (Fig. 27); base of* wing xein Sc with row ofI setac sienirallv (Fig. 28) . Cldi',a

I'lV~pirmldaildl \ici1 Sc setac dI)sew (Figs, 29, 30)........................................9

PSA

(S A

Fig. 27 -We a v'ad iv q h,I om ( omioaula hp. 29 -- lb Ia iv /,it dIw \ - v'' m)I/a

21



S c

Sc

Fig . 2 8 - I ',iih o / .'b 'a u ,/b a .l h a f of w ~in g - ,. im o ro n /a F ig . 3 0 - e' n tra l v ie w of b ra. u / t da of u in g - C x . p iln e ll ,

9(s). Scului ll (m\ere(I with broad, flat, mietallic stales: ailtepro~lottill large, approac'hillg
I tli(l(l o -sa llk (F ig . 3 1) ... .... ........ .... ........ .. .... ...... ..... ....... .... IJ (l e m r it.g eq . n u \

(Plate .i))

Stlal orlI llentatiol ot of )road. flat scales: allitep o)lotti)ll] s lall, [ot ,approachinig
ml il(l( hl S ~1l (F ig . 12 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I )!

ScuScu

Ap

Fig. 3 1 I Pr-ml 'r'w ,-1 l rw x - I1g. e ,qiiimo Fig. 32 - I sarw/ thor of anx - Cx. fnfncii

1()(9). S(u Iti n it ih ILirow lies of 'pale scales (Fig. 33): tarsoll)(t .re I (f Iore-anI itn llegs longer
tI alln ((i -1 4 i-Ilsolltl.s (om l)inl d. tas Otte Ie 4 VeI 'V short, about as long as w i(eFig. 31) 

.()rth/iorlom V/a(F g - ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 11 eln d i

Suti nI with , .iirtow lites of, pale scales (Fig. 35): tarsotitlel I of lOre- an(1 lti(l.legs
shtott t I hlall oth 'r ( on ibitted . t rsontere t i . t l ( h gr tithait i e ( ig . 3 6 ) ................... I I

Scu

F ig . 3 3 - lOw /l v ,'ew , of th u r. - tb . a , O .ig , 'rf a F ig . 3 5 - IMh , - o v 'ew' of tho a \x - P . ofopt

25



TaTa 2  Ta3  TO 4

Ta65

Fi g. 34- In i%U %emt o'l nadiiillg - (Or. %in~l

( Plate 32)

F'ig. 37 DoInmal view t)vi witig - (>q. perturbaw

I-ig. 3S Jbhna/ it, i t' l ti Cn~ \ .. /nnvIn,1

1201 1). A-nitenna ongci I haii prioboscis. llagclloiieie, I Iingcrim niFn 2 (Fig. 39)...............

* ~~~~Aite.iiiil sub(tiijil to, or Olitcr thain 1)iioois, tlagelmneie I anbyni ans long as F1i1i 2
i hg. 41 ................................................................................ 13

FIm-2

FI-

lFig. 39 - I~v)1 ai-nai )/ hold )./vid

I2



Fl. . . . . . .

I ~ ~ ~ ~ Fg 10 -I L II'AirI al view 4) t)I~ ,/ headI CL.( g ipit'I

3 l1Apigd hmc i2 ('Ib I' kupcii g1 (11i).....................................l il . 1...........l pic dIIJ

"( ic U L. bI I i l u14 ill %%11 i l s (cl 14 ~ kig 1-) 1. .%-i an(ubd l ( l

IVVII

I- ig. I I I-a m vp i v id m i /r I I I / '/ Fig.I 1 b ,aI ia o/ ufu14u4u - ( /n/m p ii

Scuu

hi 12 - I),'e11l a i /n\ [ . I I I)mwlI /,/ I/I' I lb Pf\ C \ P/4v lP

KE o.DII [FFI.\I. \IOY)H 1. 11IKS 0i F I I. (; F.N IS. IH).F

I. 1111441t,4'11mmic i I %61 114' pilI4I Im Ild .'. 41 ... .......... .. . . . . . . .. 3

Ta, T a ~ To,

vow__ - 10T4

li.I. IIPh/ b va v27 P -



20I). lfiarslt meres pIlej~I-bad(C on1 Ihasal pari of'scegmenzt only> (Fig. 47) ..............

IiiI~da~s)n~rcsp~ic-hiidd bth asalyand apicall>', at least oni sone segmients (Jig. 48) ............ 25

To1  TO, Ta3
U~uf - '-__4_

Fig. 47 - I1indleg - 'It. #'xcruciafl nT

*Ta 1  Ta2  TC33Ta4a
lFig. IX - 1fltdl' -AIt. (. tftflUdh'fliA T

3tr2). PI1oho)( is mIII dctiiijillple-stclc(d1.1( bandI cariddlec (Fig. 49) .................................. 4

14i Lu king (linilc ple-sc(ldll had lic dI llidle ( Fig. 50) ................................

F ig. 9 - lahuzl v/1,11 1)/ head -Art. %tdlltmofl

28



4(3). Abdominal terga. with transverse, basal, pale bands, but lacking miediall. longitudlinal
stripe of pale scales (Fig. 51); wing (lark-scaledl (Fig. 52)....... ................... lehvcu

(Plate 9)

Abdominal terga with pale-scaled. median, longitudinal stripe or row of disconnected

spots (Fig. 53):. wing scales either all (lark or intermixed (lark and pale (Fig. 54)................. 5

II Il IV V V VI
-~ VI~~

IV

WS W

Fig. 52 -Dorsal vieu o wing- Ae. taeptiorhvnchus

',.-~~ WE\, '

Fig. 5-4 - Ai),al 'Wau (I w'ng - Av./l whilapis

5(4). Wing with scales all d(Im-k (Fig. 55): 1).yostiial scales abseii (Fig. 56i)..................... m/iacfil

(Plae 15)

Wing%,ithdI (ark and paeMlsiiemxd(i.57): lipsiia cu rsii(Fig. 58. ...........

F~ig. 55 b orsal 'li#'7I' i/ ?I'iPI - AC,. Pf lhil'

29



Fig. 57 Dorsal view, q/ wing - Ae. sollicitans

y
H17

Fig.~~~ 56 Ltrlve7,'oax-A.iiceleFg.5 aea iwo haa e olcln

Fig5. 56 1 (lsoire I ith efinite A. ,neellsaed meinbnFig. 5 ) L oateral p aiftha- es (lwia

oil adia~l Icr iga w~hush (Fig. 60).................................................. Ollicih7 715

(Plate 20)

I Iindta-rsowere I ustually without ilIneidtl pale bad, if ptecill, theni Scales whitish ( Fig.
61); hasolatetal padtches oil1 abdIomillicga Nill)wisll-scaIcdl (Fig. 6)2)........... (ini part) fllLgrornaluli.%

(hate 25)

Ta,

4 1-ig. 59( - limedtarts -~ Ac. 'ni/i ltan

Ta,

Fig. f~i - lb1ndwta\ Ac. u tuad11

4i



IVVI
II II V V VI V~ * . Il

- WS,

Fig. 60 - Dorval i'ieuw of abdomen - Ae. soicilans Fig. 62 -Do rsal vieu, of abdomen -Ae. nigromacul.s

* 7(3). AbdoiinaI terga V\'LV I with large. siunedian, scaleless areas contadining setae (Fig. 63)
miesokatepisterrtnum with 2 narrow, diagonal, mredlian lines of'silv ery scales (Fig. 64)........... Itafa(go

(Platt- 24)

Abdomninal terga 'V I VI full' scaledI (Fig. 655); rnesokatepisternuin varisly scaled, never
wrih 2 narrow, diagonal. riiediaiu lines (Fig. 66)................................................8

IVI II Ill IV VVill V VI VIII

-j 7 *

F-ig. 63 - lor,;l viuu of abdomen - Ar. papogo Fig. 65 Do~a vic (u, ol (Ibdometi -. 4c. (Of'flihus(hI

Hg. 64- -- .ear'l i'u-a o lewfx .lvg. fa/ o i f ii. hf I (i i, i i,/ II, aix i t-.

"(Ac Jl' ig. 67)............................. ............................................. a

Siniii %%idiuai suyh miikiiigs 1Fig. 6,S) I.............................................. .

3 1



Scu Scu

Fig. 67 - Donal tti't, h/Ix - - r. aeg4x/ili Fig. 68 - Dorsal ew o//hrax - .-it,. r. mtadew'i%

Basa. l i .5 (d iidic(11 inur CtIIlick\ plIc-sc alcd (Fig. 69) .................................... Zoo lphl.s
( I'laic 24

I 1', 1Basal 0.5 d h hndtlem m %%itlh am c rior surm c ' l dark-sc~a d m- wvidh dai-k and paic" sc l 's

1 i l . , x t .' I ( IF ig . 7 o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I

Fe

Fi. 69) -/l"odl', -A. h-. '/plI w

Fig. 70 - 1mll I rI h l)( '

St g n c i ( ig . 7 1) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II

I1.i%.il padIC lads rf Il~i ifdl. Iumiiiccs I)Imd Iii hal miii im s omcrc 2 (m i )~ ing IllmIc i ihil 0 ()1I f
C g i ,i (F ig . 7 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

101I Ta2  Toa3

Ta4

U Fig. 71 lIbl(//l' - . r. c, w % Ta

TTT
10210_T~ 

Ta

I ig .72 - I hb/dl/v .' .I , , T15

32



11(10). Basal pale hands on abdominial terga lI-VI with 2 posterior lobes, tergum VII mostI
dark-s(aled (Fig. 73); lower mesanepimeral setac absent (Fig. 74) .,'xai

(Pie 26)

Basal pale bands on terga I I-VI not bilobed nor (learly defined, tergum VII mostly
pale-scaled (Fig. 75): lower mesanepimeral setac present (Fig. 76) ......................... (antal,

(lae( 19)

" I II III IV V VI ,,I IV V VI

Fig. 73 -- vrsid vic,' ab dolme e. . n.%.. Fig. 75 Dosa lrvieuh', o/.Mbm,'. - A,. mwahn.r

|7

N I Mom ",, - eSL

L~

Fig. 73- - L 'v'u' i'/ ( -.h'. i;'\.,. nA, Fig. 7 - i .r.,eul u',i ,/ lbd ni' - le'. i ti "Itr

I100). Wing %vith broa,. trianguL1ar-shape., dark and( ialh. S(alc.s r.l.ic.r e.'venh inicrilixe.d
• (h rsa lh (F ig . 7 7 ) ... ........ ......................... ........................... . ......... 1H

At1 Ic'as S(IT11. do<rsal N ing S~ilics naIrro w. with dark andI pale sc:ai.s usmlk tmc <'cnkd
(list nih u te d( (F ig . 7 8 ) .. . . . . . . . . .. . . .. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I tI

, 8- /' W1.AM "I-. -P. _, . . \

IA

U'i.g. 77 --- it t'v'i' ,,I z'm g 1. .. mt, c ki

!l Q;3



N4

! llt il Jl ! t Il 
= 

- |- I -'L, - -I _ -= . - . . -

-- . -

F I g 7 i tt it /; n/II

Iyalt. ~ ~ u /t i( .1c" Lo i 1 ,I l . 0 .. ..................... . . .,,.. . . - . .. . . .. . .. . .., ...\\ .. %q1\f 119

Plitc 27)

P) I )it( ,( 1, X\ itl 1 t,\\ ',i M ultl!( u d t 'ac s Nk It- Ill , ba al 0I.5" 11 (lig. 8| 1 ,(I u %ti I. l s t kl paict

'14d t s L o c i a llk. (l' .. .... ..... .. ...... .. .... . ...... . .I. .\,, I ki,

SIlai" c22)

--- . - -• -

p P

I'111 Pit I /, , 1 ,, a ,,1 ta l I' ,/ , .., Iig . ol- la , d ',.' / 11, (it I" . I,.. ,,,,,, .

SCu Scu

44

1 1 '2 1 P .11 l ,,, / ,.4 I'l k, I! , / I, k, , r , 4' 1L /1 .. .. 1" . 1: 11 I , /M 'i .. . . Ia ,11 •d \ ..... 11,o',I

3 l Ii. i t) . i I I ." . h I I, I

kk11 11 1 1111,1 " o l' p11 4. ( A .- N , I N -. . . . . . .11 11c/ '1 i'I[i

dil• ,I' m d, /"h w I( m '1111,1 I l t II,
S' , 1 , l , , , ' , . 1 ' I i : I . h , ' , I , , , , , . , . I , , .



MPI

M:P

Fig. 83 - I.ahvral view o/ head - Ac. mlgr,,m li.% Fig. 85 - lJaeral view ,/ head - Ae. incre/nu

II III V V

Fig. 84 - jI)v,,m/ v'e,, o ,,Idonw ' - .4e. oignomnairu// Fig. 86 - 1)fl?.Il Viewt of abdomen - Ae. it'replit.

15(1-1). A dmiii al tlrga lii itel\ lo thed with yello scales (Fig. 87) ............................. /lat 7'IA-t'?

(Plate 12)

Ab.lnmininal terga with some dark scales, usuill With I)ale-scale(I, basal bands oil some
segn mits (Fig, 88) ....................................................................... 1b

if III IV V V 1 11 111

1 ViII IV VVI
Villll

Fig. 87 - Do?/ vie'w ,,/a/di, - 1 r. /17v 'cr .s Fig. 88 - Ij)ojl / v1,Pi' 0/ abdmen - Ai c. inrcpilus

Itf( 15). F n , lm slurp, bent and sibpiirallel to long 100111 (Fig. 89) ............................ excruc .s
(Plate 15)

it'c lim not shalpp\ ben nr licalh paralldl to shiitei towith (Fig. 90) ........................ 17

tI

p h

I ll~t lll++lI~ l~ lll l .I lt I III t ll fj( xS lllt1j4)ll 1 l I II \ i h l ]( ifl) l q < t i

t( i ci J(l fig. t 2 ..... ......... .... ......... .............................................. 21

0)



IY

'4 ~~MeSL

Fig. 9 1 - Iateial view ol thorax - Ai'. rilprin.s Fig. 92 - Lateral vieu o thmrax - .4(. stimulans

1 8(17).I 0 II h of hwrecav short. fblumnt less than 0.5 ats long ats claw: claw ustially eI( mgate (Fig. 93) ....... 19

Toot1h of foreclaw long, thin, 0.5 or more ats long ats claw: (law markedly curved just distal
to attachm~lent of' tooth (Fig. 94)............................................................... 20

Fig. 93 - f'orcrilaw1 - Ate. riparin. Fig. 94 - F~ort'dazt - Ae. lit cl

19( Is). 1%postiginal area ustuall~ wit h patch of'scales (Fig. 95): abdominal terga with manyv
scaItteredl Nellowish scales ini (ark-scaledf areas (Fig. 96i).................................... ilariu.s

(Plate 19)

I fystiginal area without scales (Fig. 97): abdotminal tetga with few or nio pale scales in
(lark-scalecl areas (Fig. 98) ........................................................ alomow#tam

(Plate 11)

Hy& c

4~ HyA'

I g. b/h 11 .,,t a "I j dw/// mf\ 1, II/'mm Fig. 97 Lutipu ivrx i/h, - Ir'. (Ioo)mI~auo



4

. V VV IV V V

r I ! -

Fig. 96 - )orsal vi'vu ol abdomi,,al.w'gmet' Ii '-Il - e. Fig. 98 - Dor.al vieu, of abdominal 0'gmenfA IV-VI! - Ae.
ri o aloponolumon

20(18). Proboscis, cercus and ultaso||Cre" 1 Ofall legs wit hi ntilmCrous pale scales (Figs. 99, 100. i0 1);
foreclaw long, straight distal to attachment of toolh (Fig. 102) ...................... (in part) eued.

(Plate 15)

Prob)scis. cercus and larsoncre 1, distal to basal rilg. ttstUallk dark-sctaled (Figs. 103. 104.
105); toreclaw shorter and more stro||gl\ curved distal to atachment ool ooth (Fig. 106) . (in part)]ilchii

(Plate 16)

p

Fig. 99 - Lateral vieu of head - At. ruedr. Fig. 103 -Lateral Vit'71 of head -Ar. itchii

C e Ce

F , I t' - Ia / f ./ dominal Vm 0/' 1 -X \ It. Fig. 1)1 - l)Do? S'of e it alo i llal Semdt, I "/'I - \ - .

Ta, Ta, Ta3  Ta.

I'iu, I~ l -- I.alh'a/ v'rw' o/ /m~td/ro 1 . 1 , t /

Ta, Ta, Ta.
_ .... t JI 7 -.... .. .. . - L " T.,- , I

V ig. M -) lih, / il 'it of, //I,',. .h', fi o l

37



Fig. 102 Foreet171' -Ae. euedes Fig. 106 - Foredazi' - Ae. /h-h ii

2 107). Segments~ 2.3 oI' palptis (lark-scale1 with alpical paile-scaled rings (Fig. 107): abdominal
sterna I X A with later-al p)atches ot (lark scales (Fig. 108): proboscis dark-scaled (Fig. 107) ....... increiuw

Segments 2,3 of palptis W%-it Iscattred, pale scales (Fig. 109): abdominal sterna IV (Pae'4

paile-s(:1ltel if (lark scales, not as lateral patches (Fig. 110); proboscis ustially With some

pale scales (Fig. 109)..................................................................... 22

MPIp~

P

Fi-g. 1 07 - Lab-nil v'iewa ol head - A-I. iue(re/w/us Fig. 109 - Lateral viwU (# head - Ae. .Atimlulan.%

IV VI IV Vvv7~ 1,

1 ig. I08 -I'wo /11 of (ihdvm(itl Ar Ooe'01' Vtpu ig. 1 10) - I eilrat iew' of abdomett - -. Ilmujai

22(21).ae i Ittlld tde ilnlnitsl pale ( lig. I 1 1): scttnm w%-it mclin to dark
I : tw I- t ian It t gi;tudittal st Fipc (F-ig. 1 12) .. . . . . . . . . . . . .. . . . . . . . . . . .23

S .ih-s ott mmtt-IIld 'itl (1~c less, mtosils darik (F-ig. I 13): Sciittim with I eddishi-iwi 11talcs
tttetiaills . sout imi s w\tII oiripc ( Fig. 1 11)-------------------------------------------------.. -24

-- Pe
*~~ ~ ~ e 7-. ~ (

I-q I I I - lt tI " 11, , h I d, If' jm hilt I- ig. 1 1: 1 h-- lOt o i , m/ t 'I it w lo i



Fig. 1 12 I)uI Nei I ivri olfi/v Ih( e . mvp mI ip Fi~g. I Ft Dotlu, viu, e/ //,ora~xAc.. cardvI

poljlfllp ilI ()11 1111 1 11OsiI 1.~ IiI L d s xc tI, pal JI c-St .111a .I ca Fig. I Ifi); forctarsomIIe re 3
ith ill wili i bi"id patlhinll ileI117) . . . .. ..I .j .. i. .. i g. .. i.g.. .. ..7). ... .. .n i? (itr(Io

( Plate I I

S( t i 1 paIc% h~iiit oflcli lizi\iuI % ili NIlomvoi light hIm m i. '. ales latciaI\ ( Fig. 118):

1 19): 1 w lar Iii I111 c 3 % i I I I( ~ip~cv . IxisaI pal rI Iu I I Fig. 1 Do .....20) ...... . (Iii partl) li hit

(Plate 16h)

Scu Scu

----------- -

-~ 7%.

*P Pp n-j ,..-

1 P



Ta 3

Fig. 117 - Lateral view ql./oretarsus - Ae. mercurator

i~

1U3

Fig. 120) - Lateral view o/ /oretarsu.s - Ae. /ilthii

24(22). Foreclaw markedly bent just distad to tooth (Fig. 121); abdominal sterna VI -VIII

pale-scaled or with few dark scales only (Fig. 122) ........................................ stimulams
(Plate 11)

Foreclaw evenh curved distad to tooth (Fig. 123); abdominal sterna V 1-Vll pale-scaled

with rather broad, medioapical, dark-scaled patches (Fig. 124) ...................... (in part) eutede.%
(Plate 15)

Fig. 121 - Forvclau - , timulaim Fig. 123 - Foreclaw - Ae. v'ud.

Il IV V VI

III VI Vl ]1Y VIII

I ' " " 13\, .. .

_) . .. -. . . "- - -. .. . .. .

Iw. 122 - I ,ntl 'r t/ ibulmn'u tI. , lmmm, Fi,. 12.1 Ir u d u/ ahd 'm ii - .h'. euIdc%

2.-)(2). Wing ,tilh ilrik ul lL( lc11iitt1€ iii 1 .(,I Im Ip;ic-s(Ad' (Fig. 125): Ioir(, xal
M( ilic p a u1( h p lv'c ,t'll (FI ig . 12 6 )1 ........ ........... ....... ...... ...... ......... ...... .. ........ 2 6

Ving %ilh Si(alcs all daik. m 6 mici ,,,,n patl s (lls (m anictior %cin dorsallk (lFig. 127):

l ) i ( f)\ l ,( ih li ) i ,it ,,i n l l 1"ig . 12 S ) .................................................... 2S

4l
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121 ~ ~ ~ ~ ~ ~ 4*' ..il ? ti v'h ~ r dps \Fg - bar l 44' thom

Vcil ( ll'%lk pal-macd Fig. 17 : ictqumi VifU 1/ wing -oi A(~. thlr(Ipal/.4UA

H 2 1 ~ ~C .. . . . . . . .. . . . . . . . .. . . . . . . . .. . . . . . . . .. . . . . . .2



'IN'

Fig. 129 - Dow iz,(/ wigAe. melanmo

e~~2~ 1 Ii IV V vI
Ej j VII * .

R-~ % ~ gi -SMON

Fig. 30 Im Owse/ v~ia u/ abdi,,u'u It'. 1111,/aulpm Fig. 132 - o vi)n al z'u':, o/ ubdomri', - .. d(PsU1I'

2726. W~iiig Nciii Rl. %%itli II1OI dark sC~lcs dumi xciii R., and R., (1ig. I 31: Io a l ;ImI~
st ;lgh i l ulld c ( Fig. 13 1) .. . . . . . . . . . . . . . . . ... . . .. 'o /1

R22

-~R 
3

R

142



iR2

U* i . -Doi- vi ia lzjj

F ~ ~ ~ Fg Io 13 1 wlu vdiio Ire.t dff NO/, - it'. :(u~j . 1..trI%, ?/

2 (5.S((it iri n I i %1c-slia p d tl h~(fi ()I g()a(I(.f1 I (Aics, (iIliaII' i 1 Ic a ieti 1i gohkii I tI])Cs

2 ( 5 . (Fig. 137 ) . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. log m

( Plaic 19)

Scu c

UI i. 137 Pm- , Iha i al *ua' a Jr. f/uuux U I,.(iu g. I 38 - A'~, v pJ/ iw' (tilm\ -. mdI

i 1i k )I44%i m f dc I I- II1., Im)IgilidIInhI 'shiJ)( ( ig. 1 12) .. . . . . . . . . . . . . . . I

S z-& 2 - UWE

13



ac

I-ig. III-I I / r- j'(//X /J%

Scu Scu

Fig. 1 I10 - bolu ~ie ou/f/a a - . Ir.. a mrm Fig. 1 42 - D,:va/ view a! thorax - Ar . a fropal/uAs

31)(29). I liditarsoniieres 1-4 with broad, pale. basal and~ apical rings, tlarsotiler( -) enitirek

1)alc-scalcl (Fig. I 43).. scuIltim goldlen biowni (Fig. 144)................................ t. (YIIadel'?I%
(P'late 14)

I liniIaI-smiIe-es wit I II arrow, pale. basail andl~ ap~ifll rings (it 1.2, lhasalN midv ol 3.4I. and~
tarsotllele 5 dark-sca~l (Fig. I 15):s uItiI1 with scales iiiostx (lark broni, \%.it i di liitc.
Iiitiliati stripe ()I paler scales (Fig. I 16i)............................................... afla''.ani

(Plate 18)

Ta1  Ta2  Ta 3

*Ta 1  Ta. Ta 1 Ta

Fig. I L- - I1ll I.ib mod wot/lp a

II



1 ig. 1.1- - I) / / v iri x -Ir mw IN Uig. 1 16 - Iorail view a/l Iharx - Ar. i . mahwsuit

31(29). IPdI1Iis :ilimosi cmirtcIk (litk-maldIl (Fig. 1-17): pale~ iings onI hindI(I erl joSI1Cd jtit 1-2
subul)C~loi I adon 12 (Fig. 1-18); S tcclliu wilh na~rrow. %ellow to1 brownt scales (Fig. 149) ....... 2

Pltisi %%ith banls ol pale scales (Fig. I50); pale rings on blumliarsoincral joint 1-2 longer
on I ithan onI 2 (Fig. 151): sclnellizn with broadI. pale scales (Fig. 152) ..............3 3

MP~~p MPIp~

Fig. 1-17 -bal view' of liva -Icr. wa/HI(llu.s Fig. I50 bilempl zwCU vol hewd- If,. %WOCIe,

Ta1  To, Ta

Ta 1  Ia,

Ta,

Fig.I -5 Ibilml ivru' i h,,pulta, %t -I 'If lei' 110

- Stmm

-Stm



0

32( 1). I mter(Kular space no wider t han 2.0 diameter ofsingle corneal facet (Fig. 153); hindlemur
wit I(lark scales to near base anteriorIl (Fig. 154); scutal tossa with I or more strong,
pO esterior sCtac (Fig. 155) ............................................................... epa iu

(Plate 13)

I nltero(ular space at least 2.5 diameter of single corneal facet (Fig. 156); hindfeniur usually
nt ircly pale In basal 0.3-0.5 (Fig. 157); scutal tossa without posterior setac (Fig. 158) ...... aropalipus

(Plate 13)

F Fig. 153 - Front vi'w/ o/ had - Ac'. elacfiu. Fig. 156 - Fton ziu, of hea( - .'. altolpalp.

Fl Fe

Fig. 154 - lorsal vie'w ,/ hin/leg - Ale. e1paciu% Fig. 157 - Doral i'w of/lil g - A('. atropa/IIA

Scu .Scu

I Fig. 155 - wI)o sal ','v' o/ /th .\ - 't. vavti, I i . I -,M -- l),,', al t'l a i " l/,pm . I,. vt vv)/va//i,

3:~A I. II~ii l( y al tc pid) I pic~citi g. I.59).............................................IIvIIII~l l
0 1 hic' 22)

('S p ai l ' l)',c in l J ig . ]0 1) . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. .. .. . . 3 -1

-l - - - -- - -



07

PPlc 22)-

.SliI,.,jurm u 1,11 arca %\iilioii ia~c J ig. 16(2) ........................

SA SA

4 Ilf, I ld 1, h I , ,/ Ia //f'l\ . Fitu/i ~Iil. 1 Ii2 1 11, w(/ o /ipi

I'Ii 2.21

I'Loc 22)



To, To

I- -g 16 / .c.%"

.- / Mem -Mem

ho 161 -I lwoml 'I a. 1i/ I .uua . % IopI pIu Fig. I 66 - ILateral vi'ii ii/ t/,uax -Acv. descon u/a

360).L S uiat illitgiI~ic~Ii %%il ai l. oI dairk. posleciolawctal spots (Fig. 167) .......... ..... 3 7

S(Iltal imcIgIIIIicilI 1;1(kinig dlark, j)osti(PIoIIVIrl spois ( Fig. I (is).................................... 3

S cuSc 
u

Fig. I h)7 - Oopd 'vi 'aic ifl //pam - . /i/P'Pw fm//io i~g. 168i - Ol iv thm p'a l A t ItopII



37(36). t1 p) stigial area with dark. integtmental spot (Fig. 169); abdominal terga lI-VI basally
elhW--stlde( apicali dark-scaled (Fig. 170) ......................................... .ivuis pallens

(Plate 18)

l l % Iostigiiial area uithout dark spot (Fig. 171); abdominal terga I 1-VI entirely
\elh1( m -t haled (Fig. 172) ............................................................. bimaculatu

(Plate 16)

- ~~~~~~............ ."........:. ","\-? -' _ ... .. '

H y/ 'F-
HA yA

1 ig. l 69 -/atral v'i, , /h,,rax - .te. /uh .ul palletu. Fig. 171 - Lateral ,ieu, ,/ thiax - 'e. ,ain at ulalu

II it IV V VIII I IV V Vl.. .-- -. -. VII -. ... ..- I

-+ " .4- :-' , '. . ,

1ig. 171) - /a, , , I / adianin - . . /u/v,'tui palln. Fig. 172 -Dorsal 'i'u' o/ ahdomau - ... l/tim idlti,

3x : I , 11t1. Iabstcmi, iilii " ilt ,il)%,Int (Fig. 173) .................................................p/ tputvi ',
I l'ic 21)

14)iI's~ti.I(iil~ii((td(lts '. 1g. I }
I'1 ,I ,t . tp i 1,1v sc lt c I)l m(F t ll I ig . 17 1) . .. .. ......... .... . .. ........... ... .. .............. . 3 9(.

/ - 4--.---

PA \9 /

, , ,

I''



;4
3 0 ,S). S. mum t I I I it l (I 1.2 In'dian I m.slbi) icdial St ripes "of Sih kI% whiIe. pale

' 
wh ite 0I1r pale

\clh s a t.i(i,,. ()I %% hh ,.il w\hitc ,scalcs laie alh] {]Figs. 175, 176) .............................. 40

,. u u "1,1 h11 ,li ,il, 'I\ ,, Iie ,sn 'lesi diall k or haI ( or pildle. %% I ()hi-' 0 pale 'li , ,;I c
t iith ! Ili,. 17").......................................................................49

Scu Scu

Iig. 175 - I),w/ v',' i MIex -Ir. eala i W, I-i. 176 -- wi~h tl -iit (P/ Ihtwli - 1,I 01%

Scu

. ..... . . ... .....

u Ni, nh lhio 1 l ii Ii ( 1,2 " Il.'. ()I s i \hl '. -lI IIII ' m l
11( m 1 ,. ' lI.lc lt1hI p k 1 .I. .l . . ..... ... . .... . .................. . ..... . 1

Scu Scu

IIsm

w



4 1(40). scerdvoft urior pm1 I ( SittouI rIili% CI feW MdW Sjilc sCI S nI g ()I S(it 1111Oa

Vcat qfl eaI t~I I c i.' ). i(h )tI Id so. IIi I IIII) (TOS aI I (! \\ l(1 dW1c J k)pc tI f I~ S( aIX I 14 I N[ '

0(.3-0_5i lngill (d cla% (Fijg. 181j).......................................... .... .............. I

ScSc

SSF"

SI

I- o. I'S I t '1 1t. 111i /n Fig. 18t~ I 3 - l l /1I -- i.ht1/' ,111

12(11I). lPbosp.fi i ir s.alc le 1 Il'Illall ()I abent (FIg. I8-1): sctd( tImiiiii S(Ila tO'51~ lighl 1()

jIll(dcJ_ I\ fligllltll((I Jig. I... ..................................................... hoIl/, t ,)

lPhSlsp~il( illifh sdic palti I ii.gc (FJig. lX86i: sclctdt t iit(IId fwosa (1.1kk pigtllcilic((

PoP'li -7

Pos c Post

~- >1

g. I /(/(1(/ 1, q (h , I 1 , li I,/, Imil /q



h. , 5 Po NO / i w i oll x It' iIdIm Fig. 187-I) a vr el /1ho It' / / /el

U ( lair 27)

Scu c

P ig 18 -- I) w /-a el/ h la / 1 /ofi i Fig. 18 - lOotw/ tr ell /hwak~i - . it.tIlti r t

miiid. S m1 1 i I '~ Ii 111c1 b ci ittId i 111i i biji I tfh m\(~ i L o iiia l ' ti h k u';1. (l sui l uc l c i J " , H I

1 it 111 cI Ii 1.11l Ic1.d I I k I IC lit' (iI . I 1 I c , Itt f i i, I I i. . i k~ i~ I . ~ .*~ ... . 15 ...........

*c i

/- llw ,.0loP1,1o1" o o t

12j



45(44). Flinlibia with basal and apical (lark-scaled bands (Fig. 192); abdominal terga VI-VI I
with lighiter coloredl Scales Ine(ially (Fig. 193).........................................scapularis

(Plate 12)

I indlibia with (lark s( ales from base to apex (Fig. 194); abdominal terga VI -VIII
dark-scaled mecliall% (Fig. 195)...................................................... in/irmatus

(Plate 11)

Ti

Fig. 192 -IliUdlg - le. .wwpularu~

9 . 1 - I1imibg - 11'. iP//irmaINIS

V VI V VI
77 ViI VIII

I 93 - fv iwl 1,/,,16d/ l/1-11 - .1r. lel hm ig. I 95 - ~~l iiu fvpc , pfm te

l I-ig,. 19 7)......................................... ............ ......................

Ta

TO



Ta

I-o 1I99 - tool,",i (1/h/1/1 its

17( 16). .\II h1iJnl IcigI %%lit baal I - aiI lic bandiis ( Fig. 200): s I uml wjih siujimj-in nJLuk-%caled~

(Plate I 9)

III IV V VI IVII v

[I1... 2011 /,, tldf i tn I 11  ilr I Fig. 202 - m w 1)1), of/ ab i! doeti 1/ . ' /hp~

21 i1 f1 t111 1 I I/ F ig. 2013 /)in\e ,i 1111)mlt~ \ 1 h li / t

IS( 17) ip %sili t(.\ 1f Indm Is, s IIlc IhictiIk Jimg. 21)1 smm~u %IH' ic,. %%III,, Icmmgh 'hIbfI

mmlii............................................ I........................~~~tv

(11l,11 17)

Wi'cs 12. 2 1



____ - cc

F ig. 21i4 - s,,t ivw i,, head - I. dur'ei Fig. 205 - )oral view ol head - Ae. atl/aticwU

19391. \Viig %%ilh ill.Iil\ pale scales cithh r (on iie( to i) allerioil v\ins, solic oil all \'eins, or willis
A wlcrnatillg dln k and( Ipalc-scaled( (Figs. 206i, 207) ............................................. 50

W\inii \ t\ili cliirIh (lar k-S(,lle o(lr \ h pale s(alcs al basC oifi C adi( soIInliilics Sc aiid
R ( g . 2 0 X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5

- - -.. .- -. _-."...="- \
', t~ f{{- -,2,fi,.i, ; tt ', -, .s -

4i . -1 - -ll ,t I't / i'l. ,. a , '

. . _ _ ,,

\\V

. . .. . .li 0 1,

Fig. 206i- I ./ 'iew u, m , Ir . II,hado/%i

Fig. 20~7 I-Dm~e ul o m ir mi -it'. idd,w o

F ig. 2fS 1) m1,,;/ w", ' ~ n~i~m



V. 50(49). Wing wiih veins alternatingdark and pale-scale,, R, R4+5, al)( Cu lark, oihers pale (Fig.
2 0 9 ) ......................................................................................5 1

Wing with pale scales scattered over all veins oi- onfined to anterior veins (igi. 2 10) ............ 52

- R 1

Cu

Fig. 209 - Dorsal view,' of wing - Ac'. s. idalhowi.i'

iNw

'--,/ # -.... -." . ' - ,. +- ?,, -,c'

"Fig . 2 10 - I 0r al 14111' oI wi ,t - I,'. i pD/ih d ,l , ,

51(50). Abdomiial Itlrga wih ll dotsal. tnelilt, longitutdinal stripecl pialescales, or allosl etlilirl
p)alc-s(alcd (Fig. 21 I): scales otl dorsal 0.5 of postpro noit i br( \nl (Fig. 212) ............. %.

(Plat 21)

\lxlontillal l a \ith ll lh l)ai a l ands () I pale stales ( ig. 213: doisal 0.5 (o

i l) l \i xttlt So li h p ale sta le s (F ig . 2 1-1 ) .......... .. ....... .............. .. .... 1. # hih o 'im -
(Plait 2 1)

III1 IV V VII Ill IV V V
ivVI l - I Vl

I ig. 2 11 -- I), , +i w adv ipil .t
r. i ,. i. i, I-ig. 2 1 2 - I , 'w i ,x 1,0/uI,,,1 i I . q.,

6



Ppn

6\ 
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(7'5>l

Plan'

Fig.~~~~~~~~~~~~~~~~~~~ 2 12hra -'.twx-A.%t~cri Fg 4Lt~a ivo hna e dhes~

525) alm n rbocsdr-cae Fg 21) o e msnpncrlsteabet(i.2 i .... O at

P P

Fig.2 15 - Laeml vrit olhrad- Ar i-e povifisFig. 2 1 - Lateral 'vcu o/ thead - Ae. bi.sau

a(PlaMe S9)

1 i- 2g. 2 6 - L i, l'l.1 1( (X . Pil o 1tNU . IS - im ; ld mi\ 1 (11 h 1,



Fig. 2 20 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .tl h l m

( 1'Ltt( I 3)

R, (Fig. 222)................................ .. ....... 0

IV V VI IVII11 1151
I-ig. 219 - Omh mu/ i-ici ,,/ lme a//u I t, . ,///uht/%Is I-ig. 221 bo -- f s (II 'Ivir Ij i/'dIf l Ir. (at(hi et

M7

I-ig. 220 w1)v ,ii /l irmo' I- . l w/u I m/

CScRI

-0 111111

slim~i 222 I)', li- 1mamii lh.adt w c I 22h I



KScu c

F-ig. 223 - Doyt wil ivrt' t/ fi/,unix - . bit rsati Fig 225 - Anvil va iew a' tt ittax Ac. wNA/a V//a

A A

F' ig. 221 balt/n / 't w' t t/ id .it,. hutt thu itt H' g. 226 - lr(l'a iiv ) t i d .-i. t'.'a(ai/ht/

I ' J%po lgnil all( % Iilolll S(lc( ) g. 228)...................................................59

H yA /7

~' ' ''~ K\ ~-~/ /H yAii> J9

I ig. 227 -- Itt/i' ii i //ti " . wi/a/tH . '22S I tiltial it, 'i iq ll'w 1,I I
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Mk . ' M om Mks

FiHg. 234-I Lemi viriv o/ fhom) -Ae I ,urudh,ti Fig. 236 - Iartal Ifi-71' I)/ thunx (I A(. Sm/aU

)SC))). NhI&Ik(Ticpitctt111tt1 with S~tc 11 t xicxtlliig lo? dtttlirt atttgl. scj)attatcd (lotsall\ fromi
Pj)ltltiot tmmtttttJi~te lt.tl malc patlth ( Fig. 237): palc-mitlcd. apiutl ritng ott all icitiora
J1ig. 238 ............ ....................... on part) Im/ili.'alu.

(Plawt 24)

( Iiatt 265)

4 4

X Mks k

Fit'. 2:17 1ul W1/ 1'.1 //11(1 1'i''i If/h l ig. 239' - Li, u o It I/i m \ 1, /

Fe - I



Fe - IIl

Fig. 240 - Hind'g - Ae. prmoocans

5955. A-\hdominal terga wit hout basal. pale bands, or. if present, on fewer athan 0.5 of segments
(F ig . 2 -1 1 ) .................................................................................6 0

Abdomi in terga uisuall, ,ith pale. basal bands onl segments 1-VI 1, aI least oil more thatl
).5, or ift ' "bserl, hen %ith lateral stripe oI palte scales (Fig. 242) ............................... 63

IVII m Iv V I

I- ig. 21 I I -- D , zl ir u, / /u i,, mp .I, du.,,h (1t a, Fig. 242 - IDural i'ir"a', c/ abdumi', -1 ... ,,, pd, at

[(U159k. ,\bd{(lmiltil 5,t'l tllt tutul t lX l).h 1-M ald ( lug. 2 1fl: htot eto x . ,( w itha leais t " s t fi 1(al, , IIwt

Hl. 21 I) ........................................................................... N/ct

l'laute II)

Al Itvasl 51' h11 0b mhu. i.al "ItI ihlu .u ilh <. L , J l h (fig 2.15: fo ) ail h 't (alk.s
pal. U Fig 2li) ................ ....... I..................6 1

I VI II III "V

VII I

IL

Fig. 2 13 - 0 t , , , ,/ 11 , (0 ,m I, m i l, t, I- g. 2 15 1 f ,pa,tu/ ii a i 1,, pp -1,. thdid u /il

62 2

/. . ,I/

" I , +- I N CI

I~, 211 It,,/,,, ,ia . ,,I' t/,,p*X I, .HIP,/, P i'g. '21 (ht,(a , , , 4, /a,,ix I, 'Ia/ /, ',

I.i



t6 I(60U[ St 111iii In%% it li IIod. liiitciani lot igit t(idina st ipc of dlark browni males, broadvi ii ng abrupt 1%

justI p~trito s( ( mli angle (Fig. 247) .......................... thlbau/ti

(NalI. 2:3)

S cu Scu

I'Ig.I 218

11011) M MkapsicimihIc hn1si Jig 29:7miii %

,~ KPIMem 231

o A

Fi 4 .i#'a iu~\ I itft sfMksI l (/ is flis' t luiiU



p m

1ig. 256 - I.othr io ' o/ lhoeid - . I-~ii Fig. 2 521 to ~o p ie o/ tha pt Ae. i li M to)u
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Gh9(Gs). St(IIcIh and~( supij)tlLI %vd \iIU ylish ( Fig. 2710: IIIwuI1(qi~muIIt nsmLHII w~ithnit iOwt

sclac. NcIliald 0.25 (I(cO(I ) ( m II( (Fig. 272) . . . . . . . . . . . . . . . . . . . . . .. W usu
(fltii 25)

SOS Y - Sas
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qj

[-1(, 2712 ~ h l a I hz v/- "1Iurax I'. '/icuo hig. 271 - In,, '(1/ iii ,/ /iuU\. I.

70 6 ) I1h 4th i(d N o " Ill, It\1" 'l t iilk 4N ( )
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7 1(70i). Usuall.y 17-27 uppcr~e lnicsimeplineral setae. range 1-1-33: tipper mesokatepisternal sctac
5-8 (Fig. 277) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. n me adenfl ilA

(Plate 10)

LUstalk 12-I 9 ipp)i~ ll(%anlwpilllcral scute. langte 10-22: usttall% 4,5 uipper( llt-s katepisierlal %et ac (Fig. 27S .. . . . . . . . . . . . . . . . . . . . . . . . . A (Ii e s ~
(Plate 20)

MkSU ./ MS

MkSU \~

I ig. 277 - I ai ed irax o/ thomax -r iwvw~ d, aai Iig. 278 Ibairm/ i-wi o u/hIlox - I. (himlhdepoi,

7263). Lmc lles.lneIpinirl sclae albsclit g. 279): paik basli banld (um ;:)IbuIliiial Ictrglum I I

( Plate 19)

Illt(Iial! J ig. 282.............................................................................7 3
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73(72). S( imim iI I.Ih iig. ho1,ti k cim-. liitx IIippma c1I(4~ll( g 2,S3): polpiolwilin lih
'(,t '4III VI (-(I (,\I c ) 44'.I I 1411 2-.. ji 2. ......................................... ........ 71
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7-1(73). Foreckm sIdrjd% Ihent apica I w bungtioli (Fig. 287): posispi r uliIseac iIiinlwring 10)or
fv-w er (Fig. 288) . . . . . . . . . . . . . . . . . .I. . . . . . . . . . . . . . . . . .I p g

(Plaite 22)

elonIi~ t( Igate %c. -C grdItaI ur (InIIg (Ii%dI w0 short toot h ( Fig. 289): I)0stsp)Il(Lulad

CS(IiIC i1tiiein iig 14 ()1 InIorc (Fig. 290. .. . . . . . . . . . .. . . . . . . . . . .. . . I r w

(Pkatc 25)

Fig. 287 I'wt tiw A r . /m/ngt'p Fig. 289 - u,'oilaw - ri. mgIIriu'
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Fig. 297 - f'clau, - Ae. implicai.s Fig. 300 P tmlw-e(11 AP'. Putuk-lr

II
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\ Mks

mks

Fig. 298 I Lateral vaiu o oaf x - h implualus Fig. 3() 1 -Lhild vie ol thovax -r Ini fput
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I-ig. 299 I l i ~i/ fi t'il ow 'u - .I,. impli U/ui
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Fig. 302 - lu Oi 1 v it iir vit - Ar. pam piv,,
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79i(78). Large pa~h of pale scales at base od wing vein C( Fig. 307); abdominal sterna I II -X'

W ing (drk-( alel or. %il Iifewer rthan 8 pale scales al base of ein Ci (Fig. 309); abdo inial ( ll

sierna Ill-Vl Iwih inami dark scales apicAlh (Fig. 3 10) ............... (inl part) P11110 1
mPudodes
ab~u'ratio

(Plates 13, 25. 10)

hIt.Ioid in caicmv~ Noi di .-\icirica (Fig. 311).......................................... bserraiU.%
(Plare 10)

dd. ounid in Alaskai oii% (Fig. 3 11 I . . . . . . . . . . . . .. . . . . . . . . . . . . punode.

(Plate 25)

WOONi (idl ist rI btcd iM iiol rhic n Noith Amiia (Fig. 311).............................. upichnr

U (Plate 13)

1-ig. 30t7 - /M m I vr i U lf' / u/ -/P4'- Ii'. 'I()?lontu
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Fig. 3 1 - Dralieu viu/ ol tg - I. (rufan
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0

Vein C with apical and subcostal pale spots; vein A with 1 or 2 dark-scaled spots or lines
(Fig. 318)................................................................................ 4

A a -A

Fig. 3 17 -O-I 1)0? %f1 ' 11 wing - A1i. (p ?u( iat

SCP
*C Seapo I -WAP

AA

Fig. 3 18 - Dorvi viu o/ zvig - iIm /nictlmi tt

1 (3). Pl'dji~s ('1 itd l ark-scaledl (Fig. 3 1 ) wing vemis R 4 1 5and (:t with onlx (dark scales (Fig.

C320).........................
Palpnis with1 rings ol pall(- Scales (Fig, .321): veins R4, and ( t With long sect ions of pale
scs (ci t alk (Fig. .122) .................................................................. 6

MPIP MPIp

I ig. 3 ( - I'uiapal u/ctv / 1Iw t At/. I// l Fig '12 I ato ;, i /v ol tie IP I
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- - - -- - - -

Fig. 322 - Dorsal view of wing - An. pseudopunctipennis

* 5(4). Subcostal pale spot 0.5 or more length of dark-scaled area between subcostal and apical
pale spots (Fig. 323) .......................................................... punctipenni5

(Plate 29)

Subcostal pale spot much reduced, usually less than 0.33 length of dark-scaled area
between subcostal and apical pale spots (Fig. 324)................................... perplexens

(Plate 29)

Fig. 323 - Dorsal view of wing - An. puncazpennis

Fig. 324 - Mor%al view ofzwing - An. perplexens

6(4). Wing vein MI predlominantly pale-scaled (Fig. 325); apical segment of palpus with pale
scales (Fig. 326)......................................................... pseudopunfipenni%

(Plate 28)

Vei n NI mostly (lark-scaledl (Fig. 327); apical segment of palptis withl (lark scales (Fig. 328) . . .. ra twiscanus
(Plate 28)

79



Fig. 325 - Dorsal vi. .qf. ing -An .suouctpni

Fi.37- Doslve zzfwn n facsau

MENEM

~~~~~~~Fig. 325 LaDtrral viu fed-An su viiew of wing 32 A- Lsuouatpenalniev fed-An csa

Fig. 32 - Doal ie, q/ wing -An. arancia

t;

Fig. 3 2 - or~al view oP/ ing - n. ar cli

- SO



8(7). Numerous erect scales on dorsal surface of wing vein R2, 3 between its basal dark spot and
fork of veins R2 and R3, decumbent ventral scales of R2 1-3 not visible from dorsal aspect
(Fig. 351)......................................................................... earii

(Plate 28)
Vein R2+, bare, or rarely with 1-3 erect scales, on dorsal surface between its basal dark spot
and fork of R2 and R3, decumbent ventral scales on R2+3 visible from dorsal aspect (Fig.

*332)......................................................................... occidentalis
(Plate 30)

~R

R 2 R3

Fig. 33 - Dorsal view of wing - An. oiealis

9(7). Wing unspotted (Fig. 333); scutal setae about 0.5 width of scutumn (Fig. 334); small species,
wing length about 3.0 mm ............................................................ 10

Wing spots of dark scales more or less distinct (Fig. 335); scutal setae mostly shorter than
0.5 width of scutarn (Fig. 336); medium to large species, wing length 4.0 mm or more............11I

Fig. 333 - D)orsal view o/wing - Ani. barberi

Fi. 33'~5 -)0? 1(11 IIno w1ing - Awi qUiidril~flilto.

SI



Fig. 334 - Dorsal view ol thorax - An. barberi Fig. 336 - Dorsal view of thorax - An. freeborni

10(9). Proepisternum with 6-I1 setae; forecoxa with 19 or more setae, anterior acrostichal setae
dark in color (Fig. 337) ................................................................. barberi

(Plate 30)

Proepisternum with 2-5 setae; forecoxa with 18 or fewer setac anterior acrostichal setae
am ber (Fig. 338) ...................................................................... judithae

(Plate 30)

,,.. .. . . .. ....... ,..........,,, -" ....

Ps j\ Ps

4Fig. 337 - Lairal view, o/ tliorox and me sim.(tliti - .Ill. Fig. 338 - Lateral t'ieun q/ thorax and nie.%Cutu,1I - An.
, •rb i , jdia, ,

1101). 1 uoti ular t uft Witlli some pale setac (Fig. 339); wing Willh 4 distinct,1 dark-scaled spots
(Fig. 340): palps Wih (lark scales (Fig. 339) ............................. .............. 12

I tero(u lil tut Witli otly (lark setae (Fig. 34 1): wing usuall Witi (ark -scaled spots
i iilt (Fig 342): segments of pais With or Without (istitct pale apical rings
(Fig. 34 1) ....................................... ............................... 13

4 S2



MPIp

j Se - cc

*Fig. 339 - Lateral view, of head - An. freeborni Fig. 341 -Lateral view, oJ head - An. walkeri

-- "MAI -

Fig. 340 -DIorsal view Of Wing - An. quadrimaculatus

Fig. 342 -Dorsal view) of inyg - An. alropos

12(11). Scales on basal part of wing vein Cu elongate with apices truncate (Fig. 343); in western
USA and Canada .............................................................. .reeborni

(Plate 3 1)
Scales on base of vein Cu obovate with apices rounded (Fig. 344); in eastern USA and
Canada.................................................................. quadrimaculatus

(Plate 3 1)

C U

Fig. 343 -Dorsal vie'u' of w~ing - An0. Itoborni

83



Fig. 344 - Dorval vie, of wing - 4n. quadrnaculaf u

* 13(l11). Capitellum of halter usually pale-scaled (Fig. 345); occiput with patch of pale scales
medioanteriorly (Fig. 346); femur with apical patch of pale scales (Fig. 347) ................ wualkeri

(Plate 28)
Capitellum of halter entirely dark-scaled (Fig. 348); occiput without patch of pale scales

*medioanteriorly (Fig. 349); femur with few or no pale scales apically (Fig. 350)..............atropos
(Plate 28)

7' - ,

Fig. 345 - Halter enlarged - An. walkeri Fig. 348 - Halter enlarged - A r. atropos

~MP~p 0cc

Fig. 346 - Lateral viewi of bead - An. walkeri Fig. 34J-) Lateral vieu' qf head - A n. atro/mos

Fig. 3417 - Hitindleg - Api. wIalkeri
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li

Fig. 350 - Hindleg - A n. alropo.

,,." KEY TO ADULT FEMALE MOSQUITOES OF THE GENUS CLT EX

Scutun with middorsal. acrostichal setae (Fig. 351); occiput with narrow scales dorsally
(F ig .3 5 2 ) ........ .... ..... .. ......... ...... .... ... .... ...... ...... ... ... ......... ......... .2

Scutum without middorsal, acrostichal setac (Fig. 353); occiput wii broad, appressed

scales dorsaliy, sometimes limited to borders of eves (Fig. 354) ................................. 19

AcS >
• . - . 7

j Fig. 351 -i .aIl view (f Iliniax - Cx. pfilfie, Fig. 353 - ihrsal vi'w (P/ Ihora - (x. 'rpraticto

, cc 0 cAA

Fig. 352 - h~,D , irtw ih / /iimd - ( ;. I. 1,P) Fig, 35.1 - ovd i , i' ./ had - (x. evmra li

8.1



2(l). Abdominal terga with bands or lateral spots of pale scales along basal border (Fig. 355)
(subgenus Culex) ...................................................................... 3

Abdominal terga with bands or lateral spots of pale scales along apical border, or
sometimes all dark-scaled (Fig. 356) (subgenus Neoculex).................................... 15

Fig. 355 - Dorsal view of abdomen - Cx. restuans Fig. 356 -Dorsal view of abdomen - Cx. terrtnsL l

3(2). Hindtarsorneres with rather distinct, basal and apical rings of pale scales (Fig. 357)...............4

Hindtarsomeres dark-scaled, or if with pale scales, then as very narrow, basal rings (Fig.
358) ................................................................................ 9

Ta1  T02 T3 a

Fig. 357 - Hindleg - Cx. tar'.alis

Ta1  Ta2  T03  *f~tttf1

Fig. 358 - Hindleg - (ix. restuans

4(3). Proboscis with complete, dlistinlct ring of pale scales (Fig. 359) ................................ 5

Proboscis without complete, distinct ring of pale scales (Fig. 360) ............................. 7

Pmo

Fig. 359 - L~ateral view of head - (;x. tar~als Fig. 36() - .Lterall view' rod - (ix. piirpo

*5(4). Hi tutarsomeres with Iiasal and apical rings of' pal~e Scales narrow (Fig. M I)..............ba/,apneni
(Plale 25)

Hi lidlarso ,ineres with Iiasal anid apical rings of pale scales rather broad (Fig. .362) .. ........ 6

86



To1  To2  To3
To, To5

Fig. 361 - Hindleg - Cx. bahamenjis

T o,7 - T'- Ta3 T o TT a5

Fig. 362- Hindleg - Cx. tarsali5

6(5). Anterior surface of forefemur and tibia with pale stripe or line of pale-scaled spots (Fig.
363); V-shaped, dark-scaled marks on abdominal sterna (Fig. 364) ......................... tarsalis

(Plate 34)

Forefemur and tibia without pale stripe or line of spots (Fig. 365); sternal dark marks on

' abdom en oval in shape (Fig. 366) .......................................................... peus
(Plate 37)

Fig. 363 - Anterior view o/ joreleg - Cx. tarsalis

VVI'

Fig. 36-1 - I'0111 (;5 iaA Fig . - I" w(

7 ). AMlominal sterna with median triangular areas )I (lark s(alcs (Fig. 367) .................. thr mbii%

Ab hn inal strna witlout dark triangles. osiIl palh-s(al ed (Fig. 368) ..........................

S7



F ig. 367 - I 'uiil 'eu t/ (ibdfmefl - (1. thrambi.s Fig. 368 - n-( Viirvm' (I abdomen - Cx. coronalor

8(7). E-li iultaisonieie 5 with in gs (if jale scales basally and apicallN., with Ii ark scales medlialy

(Plate 35)
Hliidtarsoniere. 5 with fl arrow ririgol pale scales basitll1y. othfe rwise (lark-sca led (Fig. :370) .. d'clarator

(Plate 36)

To ~ Ta2  T03  Ta4  -4

Fig. 369 - !Jinelt'g - Cx. coronalor

To1  Ta 2  TO3 Ta

Fig. 370) - fihndfig - Cx (d(IuIraor a

9(3). Initegumlient (i scultii n t horacic pleura and~ coxae redIdishl brown (Fig. 37 1): scm tim with
hair-like. goulden brown scales (Fig. 372) .............................................- vf/inoIuorax

(Plate 34)
Intiegumienti (d scuittiin. thoracic pleura and~ coxae shades of ibrowii, never redd~ish brown
Fig. 373); scales (II sculuim iiaiiiow. (lirvedl. not hair-like (Fig. 3174)............................. 10

Fig. 37 I Lofirrl /u, o/ Ibvsrx (AL. rrihpothma' Fig. 373 -ww lo ivrw Ita / /burux Cv (.. iiLilm~pIIs



Fig. 372 - l)oril ~ fthtwax - (;x. crythrotaylnix Fig. 374 D Iorsal view ofl thoax - (:x. nigrpalpbu.

10(0. Abdoinal teg o handed2: tos wihInrrw baal paleans, (F~ig375).......................1

77:Abonial terga with oupitio basal ads of pale scales ( Fig. 37)........................13pu

(Iat 37*1 1hr 11 ~lua IV eVea gfO f) )fpl cls wtIho toesaesec Fg 7)

Fig. '75 - Lat r h of abomaen Cx. iiripalpw Fig. 376 - onal view of thdonivi Cx ,ilsmatri



11 11I IV V Vl II 111 IV V VI VII VIII

Fig. 378 - )oral viev ol abdomen - Cx. nigripalpms Fig. 380 - Dorsal viewu o/ abdomet - (,x. %aInariu%

12(1 1). Abdominal terguin VII mostly with dingy yellow scales; terga I I-V1 with only basolateral
patches o1 with narrow, basal bands ofldingy yellow scales, somietimes blended with Similar

scales oil apex of previous segment (Fig. 381) ........................................... sali arhu
(Plate 35)

Abdominal terguin VII mostly with dark scales; terga -II-i with only basolateral patches
or with basal bands oft whitish scales (Fig. 382) .......................................... hidel,'ri

(Plate 34)

VIII VI'l

Fig. 381 -l~r. aI 'iewi u/ ahdo,m'n - (X. %ainarius Fig. 382 -lDor. aI view o/ abdomen - Cx. chideqeri

I: 13(I()). Basal pale l inds o)f abdohminal terga rotuiflc(l posteriorly, withI markedl sublater'al

- oiistricti( Cis. narro)wly jC )iined ( inliteral pale patches (Fig. 383): settim without
• . ~~pale-scalecl spots (Fig. 38-4)............................................................pp..

~q'Iinquef/a~wiatu.
(Plate 31i)

Basal pale hai d s ( 1 a hd Cmini iaIterga inot) roundi( ed psiteriorly, hr( adl} joiued to lateral

pale patlches with only slight sub~lalteral (oiistnicti(ils, iuost evi(len i on terguni IV (Fig.

38-3); sentti u withI or without pal'-s~Il~(l sp~ots (Fig. 38i) ..................................... 1 4

II III IV V VI VII VII II VIIVIV VIVI

4l F ig. 383 - l;,,r~al "'ia ,,/ ahd,,m,' - CA. pipi',.% l.'ig. 385 - i),, %aI/i,'w ,,/a!,d,,m,'n - (C.x. i,'t uCa H,

ScuSc

- - 111M --- _"

Fig. 381 - I)nal view [ bdma\ C. piar. Fig. 38 Drsal 'i'/ o/ habdo me C. ch',idtea

1 po
I



14(13). Wing cell R, 4.5 or more length of vein R2 1, (Fig. 387); scutum usually with pair ot'pale.
submedian spots (Fig. 388); medium-sized species, witig length 4.0 trm oi- greater......rsun

Wing cell R., about 3.0-4.0) length of vein R~~ Fg 8) scutum without paile spt (Fig.
390), small species, wing length 2.8 mmn or less .................................... inlerrogat&L

(Plate 32)

R12 _ 23

z -

Fig. 387 - Dorsal t'ieu' ol wing, - Cx ,e~Iuams Fig. 389 - Dorsal v'iew' I,/ wing - Cx. inte'rrogator

Fig. 388 - IMnrvil virw t)/ Iliurax - Cx. rrmimo, Fig. 39() - IDorsal viruw o/ thorax - Cx. interr()gatlr,

15(2). Abdominal tel-ga 11,111 wvith (lol-Still eiiieI (lark-Scale(I (Fig. 391).......................... rees
(Plate 33)

AbXldomninal terga 11.111 with apical lhaiilds 0 alpicolaieral paldis exticng 01110o lorslj ill
F ig . 39 2 ) .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . I(

*Vlil

Fig. 39 1 I),,r\al vifu ahdemirti - (x. t'ei Fig, 3912 - I 1opwi i~'vi' uf bdumn -(.. t'oot .N

16015). Apimolateial p~ale~ lat(hles emtendinig lusallk at lecisi to 0(.5 of tergiin ott abdominal
Segments IV -VI, suailI coil irctrel to (I( vroapial Imale hatuk (F1ig. 393) - palpis about 2.0
letigill of aitetital flagelolotie .1 (Fig. 39-1) ................................................. 17

l~tsaia pl ktustitmarkedly wider iitit . ttetnigbsll oreltiaii .3
of tergm oil INV-V I (Fig. 395): pldlmts .tbott 2.5-3.0 lentig I of flagelloniere 4 (Fig. 3!16)........... 18



II II 
II IIViVI,ill

Fig. 393 - Iorwmvii z' o/ abdnwtn - x. terrian ?IFig. .395 Dorsal iieu' ol abdon - x. ariolepti.

Flm -4

-4

MPip Mp

Fig. 394 - Dorsal vit'zv 0/ head - Cx. lhDrra ,,o Fig. 396 - Dorval vi, o/ had -Cx. apirahi

17(16). Wing eli R2 about 3.(1 leiigth of vein R,,+,: (Fig. 397); apical and apicolateral scales of
abdominal terga II-VI I whitish (Fig. 398) ............................................... territan.

(Plate 33)

Wing cell R, 2.5 or less length olv'eiti R,+13 (Fig. 399); apical and apicolateral scales ont terga
II-V I I usually yellow ish (Fig. 400) ....................................................... boharli

(Plate 35)

R2 ,3

Fig. 397 ....orsal W ' ol zong - Cx. torritmo Fig. 399 D- orsal -u' of 0 - - . I hm-i-

V I III IV VI

Fig. 3!iX -S Dor i i 'hair o/ (ibdom r - o. r ian ]Fig. .|(I) -- l)or W 'i '' o/ abdom - (.. ho/barI t

*( I I ). l' plp iis with S i m c pale stil s (lig. - l11 .................................................. a /mabis

WIci 33)

Palptis enitirl\ d uk-scalcd (Fig..102) .............................................. -oo ,I,

l'ltiie 32)

92i4 Ii



MPIp MPI p

Fig. 401 - Dorsal viezw !f head - Cx. apicalisv Fig. 402 - Lateral view, of head - Cx. arizoneni%

19(1). Mesokatepisternum with large, vertical patch of pale scales (Fig. 403) (subgenus Tinoletes) ... latisquam1

(Plate 24)
Mesokatepisternum with at most a small scale patch (Fig. 404) (subgenus Mfelantocontion) ............ 20

Mks..Mks

Fig. 403 - Lateral View of 1/wax - Cx. lati~squamna Fig. 404 - Late'ral View ofl thorax - Cx. pipfieto

20(19). Nlesaitepimeron with large patch of broad, pale scales (Fig. 405) ............. rratcits
(Plate 37)

Mlesanepimeron usually iunscaled, or wilb ond few narrow scales (Fig. 406) ........... 21

Kc / /. -N ~N

Fi.454IIflZi'11/toa x raitsFg 16 Llp( vi P/ loxC.pmo



2 1(20). Upper mesokatepisternum with patch of more than 5 pale scales; mesanepimeron with
light. integumental area (Fig. 407)...................................................... 22

Upper mesokatepisternurn without scales or with fewer than 6; mesanepimeron with or
without light, integumental area (Fig. 408)............................................... 24

Mk ~ ~ %-M mMks a

Fig. 407 - Lateral view of thorax - Cx. peccator Fig. 408 - Lateral View otthorax - (.x. atratus

* 22(21). Hindleg with pale bands onjoints of tarsonleres 1-4 and tarsotnere 5 with pale scales fromi
base to apex (Fig. 409) ......................................................... a/u .%tha/JU4

(Plate 36)

H-indtarsomeres entirely (lark-scaledl (Fig. 4 10) ........................................... 23

Ta1 Ta2 Ta Ta4

Fig. 409 - Iliridltg - Cx. o1ith oms

TaIT2Ta 3  Ta" 7'-
Fig. 4 10 - Ifindlegr - Cx. peu (itJ

23(22). V-1(i put withi broadl. dlingy white scales anteromedialk (Fig. -111I) .... .......... ,hm a t

(Plate 32)

(ciput wit h brodl dark b)rownl scales aiiteo mnediall% (Fig. -112) .............. e (i ar

Wh~ics- 38, 32)

94'



Fig. 411 -Dorsal view' oj head - x. abominator Fig. 412 -Dorsal view of head - Cx. peccator

24(2 1). Mesanepinwron and mesokatepisternum without pale spot or light integumental areas;
niesariepiflheron w4ith hairlike to ligulate scales (Fig. 413) .............................. iolambdis

(Plate 35)

Niesanepimeron an(I sometimes mesokatepisternum with pale spot or light integumental
area; mesanepimeron without scales (Fig. 414) ........................................... 25

Fig. -113 - Lateral viezi ti thwa-(i - Cx.inlmbdi% Fig. 41 1 - Laeral viv n thorax - , wjrlld

25(241). Ntesaiiepitiero w i4it h d1% istic palie Spot1 ( ()iltd Willi antlerior~ hoi'Ir. r wii h(drk area
(eiiti 1iInt( oi Willio)i dart (1k. entral area of nicsokatepisternin (Fig. .415) ................ atiatio

( Plate 34)

\lesain..pilinu il ill dlistinct pal s)JiC bu0It Willij part Of ititeguileilt light iii ( olor (Fig.
4 16i) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I .. .2

95



Momm

Fig. 4 15 - Lateral virzw il/thorax - (\. alraa.s Fig. 4 16 - Lateral vi'ww q/ iborax - (.x. /ulosus

26(25). Miesatiepimieron with light iiiteguneiuial area covering upper 0.66 of'scierite; part of'
niesokatepisterutum below ventral border of'mesanepirneron with width/length ratio of'
1.2-1.3 to I (Fig. 417).............................................................. P&AoSw

(Plate 32)

Miesaniepimneron with light integuinental area confinedI to narrow. pale border, part of'
niesokatepisternuin below ventral b~order of'mesanepinieron with width/length ratio of' I
to I (Fig. 4 18)................................................................,ml,'ennanli

(Plate 38)

.k-~ am .....(V
4X

Fig. 4 I17 - Lah','al irit' ol iliora.\ - (. pi/m~us Fig. fi118 Lateral vicu-o t,om.v - C\'. iurei ia i

KEKY TO'( ADULT'! FEMALE; MIOSQUITlOEKS OF THE~l GEFNUS (:1 'LSllA

I l. orsumi of lbdonit-hl wit hoizi basaul, pale bandls (Fig. .419) ............................. m/Iti'illm
tr'lae .42)

9fi



Dorsum of abdomen with distinct basal, pale bands (Fig. 420)...................................2

*Fig. 419 - Dorval view, of abdomen - Cv. melanura Fig. 420 -Dorsal view, of abdomen - C7s. marsitans

* 2(l). Hindtarsorneres with pale-scaled bands on some segments (Fig. 421).............................3

Hincitarsomeres unbanded (Fig. 422) ........................................................ 7

TO1  Ta32

Fig. 421 - H-indleg - 0s. morsit an..

T1 Ta2  T 3  Td4
40 Fig. 422 -Hindleg - Cs. impatiens Ta

3(2). Hindleg with broad pale bands, covering 0.25-0.33 of larsomere 2 (Fig. 423): crossveins of'
wing with scales (Fig. 424) .................................................................. 4

Hiiulleg Will)i pale bands narrow, covering 0. 1 or less of tarsoniere 2 (Fig. 425); crossx-eiis
without scales (Fig. 426) ................................................................... 5

.44

T1  Fig. 423 - Hith'leg ..\. rri c35

To1  Ta2  T03

Fig. 425 - I1indleg4 - C.%. PU(as/am al
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Fig. 424 IDhr.ml i~'' 0) wing -~ 1( rticeAs Fig. 426 - Dlorsal view, oif wing -(s itnpatiens

*4(0). Each Femutr with narrow, subapical pale-scale(I band (Fig. 427)............................/Jarweps%
(Plate 4 1)

F~emora without suhapi( al bands (Fig. 428) ........................................ dalaaen.%
(Plate 40)

Fig. 427 - Lateral View71 (4 lemnur and tibia (Ifillndleg - C,%. Imatielp

Fig. 428 - Lateral Z'ier7'0 o/ feMur (101 libia ofI lundleg - C%. ala.%kaen All

5(3). W~ing with Iclise palcs ()I (lirk sales (Fig. -429)........................................wen
( Pli 13)

II

fill? I ii

(IS



Fig. 430) - Dorsal view, of wing - Cs. imnpatiens

3(5. Abdominal terga with pale bands on apices as well as bases, pale scales with brownish tinge,
not white (Fig. 43 1)............................................................lfllnyesotae

(Plate 45)

Abdominal terga with pale bands on bases only, pale scales whitish (Fig. 432) .............. morsitans
(Plate 48)

IIV IV1 1 4 111111111I
Fig. 431 O-W 7orlVie of abdomen -Cs. minnesotae Fig. 432 O-Sfiol View1 of abdlomen - (. morsitans%

7(2). Wing with (lark and[ pale scales intermixed on anterior veins (Fig. 433)-, hindtarsonmeres
1.2 with dark andl pale scales mlixedI (Fig. 434) ....................................... nopornala

(Plate 4-1)

Winig and( hin(Itars nneres dai k-scaled (Figs. 435, 4:16) ............................... lI11.o
(P'late 47)

Fig 133 - 1)jv/ t -11mif



w. --- Sam-. ~1-

//

Fig. 435 - Dohrval vieu, (ifzing - Cs. im/ai'n.%

Fig. 434 -Him/leg - (s. inornala

Ta, Ta2

4 000010Fig. 436 - Iliiidhg - Cs. imliem'n

KEY TO ADULT FEMIALE MOSQIT~OES OF THE GENUS I)EINOCERIJI-.S

\Ic-dInvpinicuoI withi patch1 of iratislucent scales (Fig. 437) ................................
IPlatc .15)

tsaiwepilit-roii withu 11)11 UIcs (Fig. 438).....................................................2

IN Mom
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2(1). Cercus with 2 long, spatulate, apical or subapical setae (Fig. 439); medium-sized species,
wing length about 2.9 m m .............................................................. rancer

(Plate 27)

Cercus without specialized setae (Fig. 440), small species, wing length about 2.5 mim ....... mathe.%oni
(Plate 42)

Ce

Fig. 439 - Lateral view q abdominal segmenta VII-X - De. cancer

° ..

Ce

Fig. 440 - Lateral view of abdominal segments VII-N - De. malhesoni

KEY TO ADULT FEMALE MOSQUITOES OF THE (;ENUS MANSOXIA

AXpex ol ahdominal tergum VII with row of short, dark spiniforms (Fig. 441); ventral
Surface of, proboscis iios i( dark-scaled (Fig. 442) ......................................... litillan,

(Pale 47)

;l)(-x (Illitg1gum VII without spi|itormns (Fig. 443): ventral surtifce ofl)i-ol)os(is with patch
o1 f slc ales (Fig. .................................................................. 4I----dya ri

(Plate 46)

.4 VI VII

F~ig. tI I A ip t i 'wti ./ Ierrk m Vll -A.(1/. It/ill(IIIS Fig. 1 t3 -- Ilvi l,'ir o,/ If-polm AI'l.l . dwm l

- -- -



Fig. 442 -1 entral lateral i'ie, q/ head and proboscis - Ma. Fig. 444-Ventralt leral view, olhead and probi~mci - Ma.
titulla.% d-vari

KEY TO ADULT FEMALENMOSQUITOES OF THE GENUS ORTHOPODOMYJ

I. Proepisternum wsith transverse line of pale scales on anterior face (Fig. 445); base of wing
vein A (lark-scaledl (Fig. 446): lines of scales on thoracic pleuron very narrow (Fig. 447).........kummni

(Plate 47)

Proepisternun with anterior face bare (Fig. 448): base of vein A pale-scaled (Fig. 449);
lines of'scales on thoracic pleturon broad (Fig. 450)............................................2

Pss

Fig. 445 -Awipo',r viuw (P/ Irax - Or. ktimmi Fig. 448 - Anh'rinr rieu' t/ 1horax - Or. ailb"

Fig. 446 - l.)rw~l vi'u o/ ii - 01. kIummi Fig. 4-19 - imwd vafi, t/ u -1 0?.

102



Fig. 4417 - bateral view o/thorax - Or. kummi Fig. 45(0 - Lateral view' o/ thorax - 0r. (Ilba

2(1). Lower mesokaiepisiernal setae 4 or more (Fig. 451 ): base of* wing vein R4 +5 "SJ11 %%.l ill] paich

of' pale. Scales (Fig. 452) ............................................................... igri/vra

(Plate 4 1)

L ower mesokateLpisicro ii scui t0-2) (Fig. 153); base of' %tin R.,+,. uIsually (I-rk-sLaled (Fig. 45-1).. atba
(Plate 4 1)

MMkSL

Fig. -151 - le/eaI * i u ol lhorax Or. igii,/era Fig. 453- Lateral vtew of hra~ - Op. a/ba

103



no6r

ig. 152I (Donal (Irzk ol( iv~ noi Ofi xtn Fg 5) ~I(FvfhIii g. r 45r Anvil vsiewt) 1pi - r. a

M1310W F~mIsubai(al an 1)1(A palc scaIcs (Fig. -45ti)(sLubgcluLs (,ahimuia) )...........................2

Wino~ S(;Iic~~j 1;11.ak m+ will) onkl It-% pajc scalt's off %cins C and S( (Fig. 457): hImlfidiiiui

-F e

I ig I Y - I~ia~a/ ua u ii Fig. I' -A i u/uthg P%.' i- oig i n bta t /i114 I i/at

71

11110 1,11"i'mclu I Lm~c p~ ~-,. I m \%il paI fil a l m Ii ' (FL I' . .. . . . . . .

Ta1  Ta T
,V To, To,

II



To Ta2  Ta3  T - -

Fig. 460 - flindleg - P. columbiae Ta5

3(2). Hindiarsomere I with pale-scaled rings at base and middle (Fig. 461): dark and palh wing
scales in no definitc pattern (Fig. -462) ................................................. Columb ia

(Plate 40)

Itindtarsomert I largely p)ale-scale(l (Fig. 463); wing with delfilite areas of pale and dark
scales (Fig. .164) .......................................................................... 4

40T TOa2  Ta3 Ta
Fig. 46 - lindlh'g - P.%. colnbiat Ta5

-. 'To," T- Ta 3

T 4

Fig. 463 - IHmdhT.g - P.s. di.solr

r .:. - ,mm-- _-: . .. ...- , --.--..- ,,-~- --:._ _

lFig..162 - lDwwd vh't' t)/ w~it -P%. oditnbluh F~ig. 16-I - vdv ing -I'P. div-o\h

• I(3). W\'ing liiirgc with ihte,,i;,iing 5l)015 obl ark ti(and l)h ls(ah's. (c .A l)Ih'-sakl-d ;,pi(all, ( Fig.
.16i5 ) ...............................................................................%ig' [l'/ 11111

(Platc .1.1)

W\ing fring" unifoi il\ dla k-s5(lC(l, \(ii) .\ witli (ai k s(ailVs dji(',ll (Fig. 16ii) ............... ditolu
(Plat -15)

/4,. A -.- -A - , -.. ,, * " - - '

A A;;-';

Fig. 165 - I n [ i u ' ', 
r 

- Ps. %Figri/n'i)'l ii ig. 166 -- I' / ,'w o/ i l I' ./i ,,

1)5



5(l). Apices of hindlfenut and tibija with long, erect scales. sltagg ini appearance:
huuudiarsomiere 5 no t cntircd % pale-scaledl (Fig. 4)i7 )(stuhgei s Pstwn/lwrau ............. 6

Apices of" hluiuiir m and tibia 1siialIN without erect Scales, if' souuiewhau Shaggy. theui
luniarsomleue 5 eire jud jle-scaledl (Fig, -168, 4 69) (suhgc i u s./aPh iiosma()t( ....................... 7

Fe-Ill, '7

xff

Fig. -111Ihd~' ~ lt

Fig. 46iX - Ilitulleg - Ps.' r('tceo

lug. 469 - hipileg -P.%. fmrox

(45). S( umu wifi iauow. mcidiaui. louigiiudiiial stripe of goldii scales (Fig. 47ol): proboscis

%,clow-salcd in listal 0.5, cmcpt~ lalbella (Fig. .17 1 . . . . . . . . . . . . . . . . . . . . .(iaa
(Plate 43)

s(tutlul withl wediali. loiigitudiiial stripe oit dark brown mcales (Fig. -472): proboscis
dai k-scal (Fig. -173) ................................................................ lieniardai

Scu 
c

00



- . . '. .':/. '. '--' -'.-.- -- " --/' '/ . . - 4'-/- - _ - . .. : . ,- :. " - °I ' - ._- ..- ' " -' " - . ..

-, -3 
K

P

Fig. 471 - Lateral view' / head and proboscis - Ps. cilata Fig. 473 -Lateral view o/head andproboscis - Ps. howardii

7(5). Hindtarsomeres dark-scaled (Fig. 474); abdominal terga with dorsal patches

of golden scales (Fig. 475) ............................................................ cyanescens

(Plate 43)

flindtarsomeres with at least some pale scaling (Fig. 476); abdominal terga with pale to
yellow scales, if present, restricted to apicolateral corners (Fig. 477) ............................. 8

-.

Tas

Fig. 474 - Hindleg - Ps. c vanesrens

IJ/

Ta, Ta2  T03 Ta, T5

Fig. 476 - Hindleg - Ps.ferox

II III

;. 4.. ' .1. VII

Fig. '175 - Ihnsal v'u' o/ abdom,', - P . eym'l.cp',s Fig. 477 - Dorsal vieuw ,/ abdom,', - I's. /e'm.x

S(7). ()Ih hindua rsonciv .1 pale-sualed on at least one side. other tarsomeres dark-scaleI (Fig.
-17 8 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .q

I lii(I'g %%.111] 5 and oftein p arl't 3 entirel lale-scalhdI- or oilvI larso nnc 5
p a le (lFig . -17 9 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I

To, Ta2  Ta3  Tal TO

Fig. 17S - Illid'l.g - I'Ps. wailluoi
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Fig. 479 - Ilind/eg - Ps. ,4'rox T 4  Tt

9(8). scuiti ui CliIII coeved OCClwith ve %II(wisI1-wIiIC s(ales (Fig. 480)...............................j~Snks~pii

(Plate 33)

Sciziuinll with b~road. lonlgitud(in~al. medIian stripe of (lark scales. %ellowish-white scales
laterall% (Fig. 481) ............................................................. .......... 10

Scu Scu

1ig. -180 - It,i Twf-w (1/ thorax Ps. jintln mii Fig. 481 - IMP,, il viev o' tif m-ax - P's. inn fwe,,n

10(9). stibspirilar areai w~iithi few oi. no Scal~es (Fig. 482)...................................... 11I/u'(li

(Plate -i)

slahspiracuilar areca with manym Scales (Fig. 4183)...........................................

171



ii i. i itdI fflii 5 paiic-scaicii. othe-dar. ik-scaled (Fig. 4-4) .. . . . . . . . . . .

-I IiII(Ivg %wii i. -~IO iIV 1,5) mid oticii pall (A 3i pa).I-S(aII( (Fig. -185) ... . . . . . . . . . .12

T 4  Ta,

Fig. -185 - lifindleg4 - Ps. /epsnx

al)(l(,IirIfl (c.Iglfli I %ill ii fIf i %iI % I(c fmt'lialI (Fig. -187) . . . . . . . . . . . . . . . .

(NH8: (Ighhhl I %illI paltk f(ic h(1idII (Fig. 189) ............................................ 13

scu ;cu

77

F-ig. IM7 Aow i i, ~/,uit, (i/ tdme w//u,,,/ vu/'il - Ps. Hig. IM89 O(I iu/vu if tIlimmjuf womrp,/, //1 .

hi,,, P /u~

10 f'.



77 7 7.- !0

13(12). Femora with pale-scaled, apical rings (Fig. 490); palpus less than 0.25 length of proboscisorrida
apical segment subequal to segments 1-3 (Fig. 491) ........................... ..... (Plate 47)

Femora without apical pale rings (Fig. 492); palpus more than 0.25 length of proboscis,

apical segment 1.5 length of 1-3 (Fig. 493) ...................................... 
ongpaus
(Plate 49)

F e -III Ti-II

Fig. 490 - Hindleg - Ps. horrida

TiIII

Fig. 492 - Hindleg - Ps. ongipapus

MPIp .

MPIP

Fig. 491 lateral view o] head - 11.s. hr uda Fig. 493 - Lateral view t# head - P.s. hngipalpits

0
KEY T() AIUII" PE .\IALF MOSQUIIOES OF 'IlHE (;ENUS UR.,VOTI .4A\I

tli ldtarsoncrcs 4,5 'nld p r! of 3 palc-S(ated (Fig. 19-1 ..................................... 11111
(Platc -49)

I liiidtarsoneres all dal k-aild (Fig. 95)......................................................

To, Ta Ta3 To. Ta5

F ig . .19 1 I- l li rg / U ?. Im , 

5
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2H1). \Niitox. iIIliaII, longitud~inal %ript. 4) s(tiIIIIII and1( Itii(Iobe of1 stincIIIIIlI with iridesceli
blue scales (Fig. 496) ... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . alph/irina

(Plaie 49)

scultii and1( S(1lICIIIIIm wihoiit In(ldia1. longitudintal Stripe of' iridlescenti hule Scales (Fig.
4 9 7) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

Fig. t t -19 I)w /ii / II iax Ur / / ~mi Jig. 497 Anvh'il vivu of thmrax - Ur4. a. atihvdor

3(2). S lulim %il [III ca i lI( of~i u es~ ti lu iles iI1(omicij~ct brIokeni ab)Oc ifesoihorai(

(Plate 412)

'5( (Ift l %% fill ( ciritlo(ls litwfal lifIco r(d I(% cm~ blIie scales 11(4111 c i~t pililr Io1jI4114111 (

% ing ham.t (Fig. .199).......... .............................................. ........ isnhei
f'l;,t 12)

hg. 1f984 Ap~otiem vfirw 'au 0/hopn Up i . wia,,1 , Vi.' 199 Aa st~ );~,,a/ i-it tet ofn Up~P~- . ei. mahem/
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KEY i) AI)UII FEMALE MOSQUITOES OF 'HE ;ENUS W)'YEOM'IA

I . AIIcrolnl)IOII I with siIt %-%Ihi' stales ( Fig. 50(0): hindtsit meres with lasal patches o
pale scale losI'iriL orl (Fig. 50 1) ...................................................... I)nduzeei

(Plate -16i)

Ail('l1 iromiImhlii iii liloik lhiish lotur i lislih Iillcv (Fig. 502: hijndarsoinwres wih or

%% i i o w i ll pa I l itI" pit o al' stIles (lFig. 503) ................................................. 2

( (

ApAp

F-g .5 -)(mw ira it li nth i x v'antbitiit '1 Fg. 502 )trsal vit'w o tho ax - I1'. iii

TaO Ta2  T 3  To4  Ta5

I 44..- -- I','t l ' Ui (,J hiOdhur - I1Y. ia duzi

T02 Ta2  Ta3

Fig . 503 - t " / i ,it a / Ili //,' -I I '. s i/ hi a -

(I i4. -4 ) ..) ........ ....................................................................m il l h i/u i
f i~~ ptl i I%i I i ai (llk s( iIc A m' i g oll u fr Ii i" iic (lFig. 501 i): pol ri i i ill \In h m ctila pp~i I . (Pla it .15 i

<fIl k m a ic Ult ( ig . 5 0i7 ) .......................................................................3

0cc

Vi". 501t ww I ,,r '' m', / 11 1 . malthi,'ll1 Fig."l i --- P I // , .I i't v hold - 11 ,milhl
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ig. 50( 5 - I.(ilowl ive j IIIII\ - WY . ?flilc( i/I Fig. 50 7 - blarmI viu o/ Ihoun.x -h Qllilh.

3 (2). ScIiill111iu %%II pih j d ()I siikci\ Scales onl I1lloIII) (Fig. 508) ... . . . . . . . . . . . . . .~ IUIll'i

( Plate 34)

\hiedkhi (dI~ smadhhiiii %%i(h patht ()I (drk scaIcs (Fig. 509)................................... mit/ili

(Plate 39)

Stm

Fig. 508) - IDurw/ v''iew th/ d,a - t'. hia~t Fig. 509 Don/? al viu, (If lunax -It'i. \mlliu
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MORPHOLOGY" OF FOURTH STAGE MOSQUI-1- LARVA"1.

11w1C fnan -h stage illiost1 ito larval 1))4% 011 d c 'tr- t) the ailut. is largely composed1 of' soft.
Iiilli~iiI Ilstis~e httwithi sotliw pai-s co)lsistilig of hardened. -(Is(-crotizedI plattes. Ihis allows for

Iw heharatterist iU s%%alianing tnlovelnents andt doubtdling oft hie hoNwe leaning a lit- lateral palatal
Ili lashes.T[le hod% is divided Int the head, thorax and~ abdomlen. 11w headl capsuile is coiilfleteiN

C stli~~( tied, . while the t horhax ari(Iabdolielt are largely mtriiratitis. T he larval hotly is adorned
with sontic' l90) jiilof setae (Plates 5. 6). astt of the arrangenient of wliith iscalled chaetotaxv..
I hese. a1itigo,%ith Iiarn )tis kilds of spictales aie known tollett ivel as 11w vestiture. i.e.. protrusions
frn t (Ihe( (tat iIt'o I) he iate.gt neaait thet (4 verng of thei hodN ( Harhach and Knight I 978( ). and are
I litas deft tied ats (ltl ilar p~role ' )ecii5. The orgatnizationi atnd 14ionletlilture of' these strtacturaes as

eNv Imaportaint to) kiao% ill larval itleiiifictiion. A comiplete treatmlent of the %estittare III general
iad the hatloiax% ill pointicialar naav1 he lotaiad iti articles h%. Knight and hLaffooa ( 197113), and

I fll-ih Ianad Knaight (I 9)78A. I 9J78C ). I lowevcr. oaul% those struactutres tused lin thet presenit keN s will
be cleflietl hereina.

lSIlt VRI' - the I%%o) inin ( oniponiiets of tilt- larval vestitttre ate spitules andi setae
(5%aiaI aas hairs. lhail. tiais. bristles). Ian larvae whose thorax aind/or abdotnait are sjparsel% or

(feisel (44%t'edl t%%it I a4 tptilcsc tlie spi(t11sile ar called atctaleae. and the (tt ifie is atileate. (Fig.
I (i~72). W~itlhut this pile the staafl-ic wouald h~e stioath ()I glafitotas. Where parts of a stittre bear

tlh riaalikt -.Ili(tiles, % aar iag 114)11 tilt% 14) veIA coarse. they are tetmiet acicailae. andt the condlitiona is

knaowna as- it( it talate JFig. 903). '1 li lateral alspettI of abdoIinitial segment Vill,. atnd Aso the siphon.
ai aia'n kitids of tlaos4Iiito larvae. hear sjpeciali/,et proiec tioais (Plaites 6,. 8). ()t ikldoiial segment
VI Il th i trutt tures atec kno% wti as comb scales (( ) andt t he\ tistiall\ ibearn 11gI teir freet post1eri(or

Io et. laitage of sIaheqtaalI spititales. or at tIediati. large Sllae anid lateral. smaller spitatles. The
pecten PN) is ;I )nfih-li ke tow of spinles, borne ol at pecten plate (IT) ili aaiopheiaiies and
j)(hsi('moldt4'iallk on thct siphon (S) i Illti (talicilet species. [ach tatiit mlay hear ()it(e 1t) many lateral
(Ieaii4 Ics 4411 onet. ill. less lae(4etlcn. 1)o)11 anargials (Fig. W G6. lin suahgeatas Pworuphota. thle pecten
spines (PS) ilt'- t'xtetiIe( dfpitdl jilt long fiktitnetts (1g.):3If).

Sieia he (lisltilisledl froalslpi(lIes hN at est 44-.S.l h.(Iit basal alxeoltas froin which thle setat
.itmsts. (set' P~ate7A- 1.). The alveolus is ,a aaeaihraiiotis 544 kecthit'(iiteiaettlet.loin
tite %ct alioxellielat . SAeile Ina\ he fotid att1.14 bd t4h llit'4 tIoie strutauraes. stich ats the head.
Sillt an1d saddle. ot ditectly to tlhc' titlba114)4 iaitgaitieai of1 tli( laial body. At tinies, the
Illr;IlnicIlt' hcn~betI ii Sli-l s(clitt'. 14o wIi(hI otie (1t mloret 5t'tlat. l at. tahcf. called at setal
support plate. Setite an he simtiplle, at alriniled onI \in-i4 )4as hidm hclid. Unbranched setae (A) are-(
liti~lll\ ( \liaida i l o111at'itatd.pi allx. [hex(Il uiitlso bc)4'- \m tliit I;aid spititlike. lin whithi tase
tile t- (Alld spiniforn .setae B). Branched setae itac (o111phst'4 of aI iaai steali ;iio ramiiimg

it'tl's J( I lit S4,Itilt. OIli bt1ima fit's itisc' (fit (.(I[\ 11 f it' bjast ii11( a liefM chI4.' Iiat1) 51t'ill ort all

tdllsteill at' itt tiit'a forked (F'). \% hlil(t' o \%1 4'.' itd %t \t hat?[ sitili ;itaal itt.ltt, 1)1;11 d it's .art' taileol
fanlike setae (lI.. S4 ti.' \\ lilt iliact m15. I t'ga.11aixlo ata amalgt't ih1,11tttIlits 1ltisitag 4411 titlit't sidc ft thet

sicila oc14 plumnose ( t. W.ilaea la4 ia,1\t' \.Ili441i swlett %%Il it),114Itts 1u.14' Itc didlt'( ;iaitl

141h14fix 441411 No4 111,u1 tltt' 14st111l414 ttItIlc it nlics, ()it a tit't. illt,\ Ot' kii44%I is dendritic (lit.

111.114441 44t1tm .lII% lhl.isat m4tsit'll iand atilli('4hmc palmiate (1. 1). [lit'-ht k l~iit's at'

ki44o% 11 1% I4.1114ts \\hlt 114,'111 a1,1\ csialil) 1II st't at' 11t,11gills. I lic' ILII stltilt(II til Ihc I~t'm is hItl

W.04-.111441l it 14.1~ fa1x it taiao filam-ent. I it('\ aitx lu tlkx 41tt'44jt4 (1)m ) lI tilI l4Uled' (J).
Ilit 1.1141 l .41 f4h~t li l c(' (1144 41111, Ilt lislit'si Iltt' mi44t1414 ()I4 Ill 41i11t'l slpc' i'lliitt spit nIt's. tlliit'(

combh-tipped f'ilanientsi K). 144.41 aag .l 1()%\ 4411 Ig p3 141444 ('55(5 ll (lit 441 414'sith'. likc lilt' c tt''fa~l I
4441414 ~1.11 111clil14411 14441"N too hct 11t.111t' (dI stit I Idl .4)11)4 i11.l Scgtlt'cll TX,.t glt4ll)i (of st'a~aI 1t111s.

k.ii444ii Is Ilt vntral brush, ste Uigs. 6470, 67 1. lia 114(t ii144(Iiiill Iat'.at. it is ()1i145'I I, Im\ ()
It.1lk( .444 '4m444 441 ill ( I ll( 11 i t .1 at.II h 111 too .1 s('d~i% 5 li ti/'41 iwi\\m 4 IN ()I bis1

( J11441 4114 grid i(o * stt I'Lltl S \. It is 4 441111 4(d lI mmIllilwi) (dl transvecrse grid bars (I ( I4

t olilt t 1(41 to lateral grid blars IH .1W. lit s441144 4 Ilt' c i llt 'ct Iftc j4itlt 4 It stul dipoI 4i)14it )ct.

''I ~ it d1414. 4I 111 ,il 1 ,.4 " 1,4 1 11111 .q1~I .111% . \t'piio \tr; 44'I',q4\ 4.4 Ih( , 11.1 'd 4 ' 1 1 M wI ph.44l l II .4 . 11
V I t1 ' ., 1



a known as a boss. Those setal tufts attached to the grid or boss are called cratal setae and those
which att- attached to the segment anterior to the cratal setae and grid are the precratal setae.

Single, or the components of branched. setae mnax be smooth, or spiculate. Their parts may be
beset with, thin needlelike processes, which may vary' in thickness. This condition is known as
aciculate (C), whereas if the processes are smiall and sjpjnelike, it is spinulate (1)). If the setal parts
have no processes. they are called smooth.

T'he fhllowing abbreviations will be used in a (discussioni of the miorphology of the larval body
regions (Plates 5. 6). and also in the larval kevs.

A = antenna 111I abdominal segment Ill
C = head IV= abdominal segment IV
P = prothorax V = abdominal segment V

M estorxVI = abdominal segment VI
T = mnetathorax VII = abdominal segmient VII

I= abdomninal segmient I ViII = Abdominal segmient Vill
11I = abdominal segment 11 X = abdominal segmient X

S = siphonl

HEAD

'The head is composed ofa sclerotized capsule, bearing the triouthparts alid antennae anteriorly
arid the occipital foramien. the opening of the cranium to which the cervix is attached, posteriorly.
The shape Ifthe hecad is distinctive in some mosq5(uito) larvae. Most have anl ovate head, wider than
long, withI the greatest width at the level of the eyes. In the genus Deitior'rites. the head is rather
triangular, with the greatest widlth anteriorly at the level of the bases of the antennae. In the genus

njftdf'fiaI. larval heads are thin, longer than wide, while in the predatory' larvae of the genera
l'oxophvyhit'% and~ Psortnphora heads are quadrate-shaped.

For a few spce tilhe initegumlenit of' the dorsal apotome (frontoclypeus). the large sclerite
finwnirg tilie (10 rsal asp~ect of thle head. c'onttainis patterns of'pinin which mnay be diagnostic. TlO
evaluate IlIns character (orrect iv. tilie larval head must be exarminied uinder low%% niagniif i(a~tion.

The nomutliparts will riot he discussed here. For their description1s and 11nderIstanding. con1sult
(il ader et al. 0197:~. llabach (1977. 1978). 1 larbach arid Knight (1 977A. I1977 B, 197 7C). K night
1971 B), Knight arnd Ilarbadi ( 1977), io arid Knight (I 1970A, I 97013), Purat ( 1!65), arid Shalah%
I 95f. I1957A,\ I 957B). IDor'solaieral to the nothtlparts, of' which thle ruarlibles aInIl riaxillae are

4 lmst )io un~ts eXter-nally, is at lobe wliioh Ihears a large brush foried of' specialized spicirles. Tlhe
lobe is mntilmsceo of' the( lateral tormal process arid the lateral palatal plate arid the brush, the
lateral palatal brush ( = tiouth hlrrrsl). Uisually the brush is maide u1p of' niariv coniltijpcd
filarnririts: but ill I he preolatorv larvae, heyc co isist ohfew tu.peesl pcls e Fig. 5201.

Setae of H-ead - ( )rr (te head are foun rd 16 pairs of'setae. of'which setae 2-C to) 9-C -arc( uisedl i)
iolenI IifU itOrII. '[he lette r "(7 is ursedl to iI (I Iate th it Iit is a seta locat ed onl dIe hieadI. I'orincitl so I I Ie

4 ofl those setae were called by descriptive namies, such as inner, outer arid posterior ('lypjeal hairs in
ariophelirie larvae f'mr- setae 2-C. 3-C arid 4-C arid up~per ari(l lower hecad hairs iniirliclile larvae for)I

arianl 6-C.L In (the keys that follow only rimribers arid lietrts or' Ronian titinierals will he used itt
naniirig tilie larval senae.

TIhe position of' thle setac in relation to one an tiris often used inr idlntilk at im In, i
ariopl~hires. tilie two 2-C setae mlay be So c('1 Se toget her that r he% have riot thle (lialiteter of oule (if'
their alveoli sprtnthent (Fg 8) orte ina h e veI separated. ('loser to 3-C than to eaoi

w1her (Fig. 8 IS).T'wo otalicine spe('ies-. ,. itwr'U andrid . lu'ih'l'uo (Fig. 548). are (distingunishied in1
- ~having setae 5-C, 6-C arid 7-C inl at st raight line; while wthers of' that gettirs have 6i-C ariret'iofI

otit-of-line.
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lit several species, e.g. Av'. abM'crrali.% (Fig. 575), thle setace of' the head ar-e ver-N coarse. Ilite
liiIIeI(tet's alre about etqual. exteninig almiost to thfe apex; while ill iliost lar-vae thle setae are-(

aittlilitaedf.gradltallv tapeiig ajicallv%. l'suall% -4-C is a weak. sinaf seta. but ii soiiw 51)ecies olfle
stiIbgcii us I'roninadIava. e.g. .h. mw~riaiiuA (Fig. 692), it is it well dIevelop~ed. iuaiiv brancthedI setal.

Ill tiiall% inistanices. tile site of the( Setaf or the relative size of onec ill coiiipai'isoii to antothier, (lie
fill iiber of- lii';aitches. h, iaie'o ~aih the tile lu'si(e0'~beue fai'ia2aealsedl as
(hliaglostic tliai'a''teis. Ill soic cases. thec Inivid~'ual brianch les nIav b~e tii letlual. somei shorter than
othlei's. .g.. I'. 1/mogil)a/lpt (Fig. 965). Thle selte 5-C and fi-(of larvae IlIi lie sutbgenuIls I,?( 'raehuia
are illiquei. llv ate very stoutl spiiiiforul setac withi spinlte sirbiLces.

Antennae - ['lieanitna is a cvlindrihal. sensors appjend~age attachied anterolaterallv to thle head.
It lie~ns six setaec. I -A iof6-A. li h eea(nul'idaand,1Alt'uonnlia. t IiantennaII is miodlifiedl. 1i
has anI additional segment dlistal to thle lpointi (if atachliieit of setae 2-A and 3-A, called here the
flagellum, after Wlariuii ( 1962). see Figs. 514,516. Another unique variation o'he atilia is its
sinulte. iflaled shape ill P.%. di~rvbtr (Fig. 932). lIn most species of the genus (uh'ex (Fig. 833). die

aitttais iiiarkedi% (oiistiicd ll in die istal 0.33. beyond the aiiacliiiieiit of- seta I-A. Th le
aiiteiiiial lenlgth is signlificantl: ill most species it is shioi-tei'hait the heaid. but iii somei itsslong as
or hutch) longer ihl the heaid (Fig. 918). Ill thle sub~genuis l"N%(l/J/wra the( antennafi is Ier , smlall.
litdl rea I(lung the antlerior tIiarginl of lte hlead (Fig. 930). I'les-f c fteaiei is uisually
beset Xith Spinilecs. bitt Ila% Nan~ fi'0it1 noneI, ;ISII'iA'. 1ITSOcruduA (Fg 6) oafwsalsInu .a

in-Ir. tidt'l (Fig679), to uuan (ttotis( spituitis. ats illi Ir. fi/t~hii (Fig. 667). Some oft the 6 setae of'fer
aIssisliltiie ii lettftait.[lea ahi fseta I-A isIigtsi orsii ave Iitiiav belnear
thec middle of the aitteihlil bilt t~Na also occtii' inl thle basal 0.33 otr distal 0.33 depending onl the
slueties. [ile niube ad siteof ihliratuhles of I-Aialso aie tiseth. lIn several cases. the siteof sctae
2-A and 3-.. s betweeni spciesor as compaxred with iel site of -f-A is helpful, see (4. /urrl? bais.
Figs .. .516.

T1i M RA X

I licIe tluuutax is ;I ovaIftII tiI of t he hodkso I sntl I('i itl irII;liat th heaId i I I c wel iomI'i-slifel, f,01it-1i
st tge Iaur%;e. .\s ii ii'oljt.i c isssf th eiueus tepo. is-a l 'atiot'ax. I he% ate
(list iiigiiislietl bN Ill i Iistilt ISe'ts of st'tae. O-l tot I -hi nill( h lt'lioix. I-NI it) 1-I-NI on ile
tt'I I n Ilaw;x am I I - I it) I3-I 1 wt lit ni ali Ix . f'llc iiiteglilliiii 1 f t11 l lii)ta;x is sotlltiliics
~it iift'att. I Ilk is mlost taIsi' dt'ttctld Ii ccking 11tinlt ii ntililtlil iItitt(l-S( Itli the c ( (fg5 f
tlit'iliotax tti %(*tI( Ai sfit c~lttf'ts tti loiti to t'itig tie bodN (f IItlatilatIat'does,
wot st't'iil I() .it( t iiliiilait'. I li tlz. llcitc sItvfa~c Is a;Iled sm1(oth or ghlabrous andI is thec mlote
t1SI1;if tin 1li iou

(If Ilit' 12 piiiistile ialal'Il iltmho. otlk 10tlt( iiset l i thamiii ke-\s. Stat' I-1). 3-I)
.id7-I' 1i1.1\icgiosi site '1i1d ()I mitilnluci od brain1 it(' 11iisfi inl Sel),ititiiig spt, it's od sesctl

Ili tim iius s iw 1-. 2- 3-P i i ut, lo ~. c \(fst' ( ( t, iiiotiicf S i It t ti.1 to
tlisiiigiiisiitiitii. Ilikt'\%isc. ttfteii ilt' u ittit ti tt si p hi "cc~ lis 712 (3 6
Sti'l I-%i is patti( IifliiIS iisf Ill ill scp 1aiatinga tiiml' ofIIIIc (dbit 111i\.i. Iii1w" Iis t isa .ilht mt-. hutl

* ~~iii st'~t'ial it ishlong iiid Stolt. It ism toilittI 0 ilt' k~s to the leiigiii of Ilit- iniiii (it to 2-\iwo

uiiztiit'maf. I fcit' ls 7 s'gmlilit ai''tt Sittili f st'gtictil i c I tt'. ii i Ast lit .111d 1 111tilt 11'411 N 11.1)

\Ill Intl bct iisc't illit kiw s

ttI itoittt at2ce~ssor~ tergal plate~s, is, fii u SIS". S201. I w lit' , it ti tti uh itm Is ltit fit i ll ifit ill

bil "I6 p~ c d O /o "h o 11c %cl(c (I1c c ,d p i,41 1.1d \I l



e Segments I- VII Alt hough there are 97 pairs of setae on ahdomninal segmlenits Il-V I I, only 24 are
used1 as key characters. Seta I is developed ats at palmnate type inl somie or- all of abdomlinal segmenis
I-V II of anophelines. The hil eveloped palmatle setae uisually have 10 or mnore large leaflets;
and~ %%h[ell one is iii its normnal position, it is spread to at least 180) degrees.T'1w mher of'segmlenits
with I uilly f( )rmiel palniate setae varies with the species. Segmients 1-Ill and VII somietimecs have
palila~t(' setae not hilly developed, which is exp~ressedI as 0.5 or- 0.7 ats large (Figs. 806, 80)7). Seta 6

lateral abdomninal hair o athlors) is used ill at numlber ofilStallCeS. It is USalGII at Ver-N p~romIinent
-seta ()i each abdoininal segmient. especially onl 1-1l. It is p)luIose Onl thlose 2 segmlentis inl

iiophelinles and acicuilalte, commiilollnhdulortilicuiiesli2spisofAw el.bw
~iI Id judd/mi'. 6-I1-V I atre l)l tuose. When seta 6 is mrore thani single onl segmrentis Ill- I I it is uIsually
(I (iagnostic f'or the species onl which it occurs. e.g.. Ae. Iaeniiorhvtchi.s, Fig. 598; Cx. pem. Fig. 845. 1its
size in;py also be( characuteristic. ats inl P.%. Iwrrida (Fig. 958). Seta 0 is usuially a litin-, single seta inl
.ilioflhelifles. but iii Ap. (rrua. (Fig. 80)0) it is well dIeveloped, wvith 4 oi- more brantches. T he ot her
setae fbuin~d oil I-VII. emlph ved inl the keys are 2. 3. 7. and 13.T'heir size and n timlber of branlches
arie traits of certain spec(ies. 111 .4r. 111ofldiw(a, setae I and I13-IV-V are similar inl size anid numbner of'
branches: whileii I' varilnd/u.. thfe,% are not. These 2 setae are located clorsoveiralv oppIosite
ecll other oil thle segientl

Segment VIII - Mo squito larvae are mletaltist ic. that is, thli nl. to nial eXtertial orifices of'
the respiratory svstein the spiracular openings (SOp). are located posteriorly oi ahdomninal

* segmient VIII1: (see Plate 8). These openiings are sturroundled by the spiracular apparatus (SAp). Ini
atnophlifnes this strucitire is sessile: while inl cuiliciiies it is borne ohI the enld of a sclerot ized t tie. the
siphon. [here are( onill\ 5 setae 011f the segmient. I-V III to 5-VI Ill I Laterally. inl all lai-vae. excep)t
ho se of, the( genuis TI'(J\rh ,/y1I(*/ife\('there occur the comb scales (CS). They mnaN be arraiigcl inl a

single nIw.v docuble ro w, or ili an irregular pa~tch. There mnay be ats f'ew as 4. ats iii c./mg. Fig. 670.
orI ats many ats 70. ats in .Im. phift1), Fig. 741 Ihe total numfiber, withini ranges, is dliagnlostic aind tisedl
th rotighiouit the key s. .\ mc ig those larvae of theC sublgenuts Atl/u()(-ofiiifl. Cx. abdwim,,,alor hasa: shorut

(()fill) scale without at tiarrow elongation inl thle miiddle, while thle others have a rather slipper-
shaped scale. eloingated and nlarrow inl thle mliddle: ats Inl CX. iolatibdis. Fig. 883. The character of thie
IlIcliaii sp~ine and thle collparisonl of' its size to thlat of' thle suibapical spinutles arc e-xtenIsivelyI
iii ilizecl. [hFie size of, the( mledianl spinle raniges fi-omi oly slight l larger thani the suibapical spitiles.
its inl ftA eli. Fig. 769. to very long. with tilly sclI~apical anld lateral spliles. as inI.rilpariul%.
Fig. 657. E'xtiine (levelopuientl of' the medc~ianl spille occur's Inl sohle larvae. Ill thec scibgen~era

I'm~nuui~yaa iiI (i, llukl id. l l /)ii grou ip, the c~~ %%ho( poitcr"Ir )rl( ect i(ll (If li cofi]b scale is
at rathecr b)Iliit spinec. frliiigef all along" the edges with tinly spiuilles. Fig. 669. Illi. c'ni. larvalc

sohietiil'shav 3lare. edan pins Gjcllii t a..1968,. . 135. Fig. 2C. lii I sIecies of'.1di%,

thec sulbapic al sjpiile~s are almlost ats stot ats the( iiielaii spine. e.g...lc. ti,iau/u. Fig. 750): . I'/ii
Fig. 676.

Spiracular Apparatus - IThe spiractilar apparattus (SAp) is at 5-h ihed vallve- which do ses thle
spiral cilar opeinigs (Iliril1ig stibierlsionl cf the larva and lprotects themii. ic 5 lOlws are: the
anterior spiracular lobe (AS1.. the( two anterolateral spiracular lobes (L 1LJ anid t\\( posterolat-
eral spiracular lobes (PSI.).TIlie are( mnoveable. flaplike pr. jeetionls iiild he-1ir totall ofI I I paiis of'
'setac. 3-S to 13-S. Seta 6-S is oiiicisczallv long inl onle species ofI'.wophormun (Fig.. WI). I lic postl'h( at-
et .d spirat-illar. lobes are-( prolonged into taillike processes' iii one aiopflielitie see At/.

/'iInmm II/f'?Fli.ig. 79-1. Iii North Amnerica. thle genera Cofyiihfifldkm and MAIwomfni have thec
%pirac cill appiaatus liighl% Il(Ioifjell for pier-cinlgthe roots of ertaihi ac(iatic jplaiits. ill which thec
l IaI lud at So I Inc of ai r. ItI is i it ic he form ( I al ~ttelltiat ec tuifbe. Ileari ig lIon (kli ke teeth atl thei
aicv lilt' inner and outer spiracular teeth (15. ( STI) and a ro 1w f t l'e Ii fi eanitcric r scir iac.
kiio~mn as thesaw (SAW) (Plate 8B1). Such iodified apparattises posI55V5 I sible hails of setuie. I -
2-. 6-, anid 8-S. a cording to Belkin ( 1962. Vol. 2. Figs. 198-204).

Siphon -[hel( siphon (N Ii (tilicinies is clhie ofl the mnost tiseftul sirlcures Inl iliitificatiohi. Its si/I
Miid shlape( xar% conlsiderably. [hel( Iecigtl/width diiiiisions all- exrsA h\ 1 the siphon index.
I larbaclif and Knight (I 978A) have,( definedA it as thec ratio oftheit length o(Il le Siphon to file Ini((liaiii
%%idth. hitl sinIcv so mlaln cescriptiotis of North Aiilrical Ill(sqltito larvae havced i('( ildcX ats
thle rtio oIf thle tliit to the basal \i6ltli. it is b)(ilig followed here. AcItially. ill iost inistanctes it
mnakes %erx hill(- difference: hitl for larvae of slgler/nmiumaaiicl (habbia. where the
sipllhch is sw Iitll'dlially. Iil'eastii(ltls wldti he dissiliflar. Ill Ilec spe'cies trecated hiel' the
index(. \iries froml IA. (Ac. logi. Fig. 74H8 to 1)1 ((:x. n1%piwnnI, Fig. 87(6). A-t t he base of thel siphion
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:sala:iula sn talateral sclerite, the siphon acus(S A). I if sone species itis abse:;it (A./pageu Fig.

Pecten - Ifi' e lit tt h A itir is dc tieta limij *uia AI tilt sttptja. -1 ())"it/l:11c basal ittxftbalI/'4t11.

Il1,11t,1( ivi iiI(pc I~eii spitics otii h siplioli: see- Fig. 518. ('hepecten spines (PS) iii the larvae ofl
( thse geniera heat ing tlieili arc st) viialile as to) o)iler goo)(I chlatacers chiat ate-( usedI extensiveN if)

(lte ke~ 5. A- (oiiitioi varianit is to) have 1-4 of I he distaliiost Spities itorvitdely spacedi thanl the
tt h~eis. If)itle ke~s t (e ic i eitered (Alacliet aJpicallv. e.g.. le. cxcrciio,~ Fig. 606.T'he pecten (Pt)

it1ia'% he ers. slIn rt witl It lew spi ties, as III it'. dteulea. Fig. 684. anid Ps. (tlmtflhae Fig. 933, oiw
eXIetid a1lIitst to) thc alpex of thei siplit.itas iii~lt. Ctki/ph ,/a. Fig. (tOX. The numbiler of spines and~ thet

tiiori ofI IIe sijtlioii to %whiu.l it extendts fiomii Ilie base ate used ii the keys. lit sornic species
several alpi al spinies are quite large: and their. Ilgthl is If)lar~ ttHec apuail dliamteter ofI thec
silplionr. as ini v. /ilc/ii, Fig. 70-I. or to the lenglt of set 2-S. as iniAr. tem/u'%tri. Fig. 760.Thcw pecteil
spiiie listialIk has I-1 latert! (Icetiilesmoi its ventrail edige. ow less freqIitlvl ott the dotrsal edge. too(:
I)IIt thecir numiibler varies fionti none iiiC 1(:v daivqumt Fig. 854. to about '20 ill (A. Fi/p. g. 886.

fI('~ sij)hitiri IIiIv be ahoritei with) other tN lcs (of spitits. It nliav hearIf a large patch (It aciculate
ajtitallkl. as ill (lx. Nhmv'uti.'. Fig. 82-1, ora set of sinis tiear the alpex. as lin (A. nOmmavr. Fig. 83-4.

q ~Siphonal Setae -Thli siphion oriiiaiilv has 2 pails of sete I -S ati 2-S; hiowever. whlieti there te
seX eral setae presett the lasilliiiist oie is niamied lIa-S. then ill sequtenice IbI-. Ic-. lt1-S. etc..
pi-mcihiing(listalX ( Belkiii. I1950)). Setif 2-S is small. precapical. arid Io ate(I atliteiorv. It is called bN
Cat peuiter arid La( asse ( 1955) t lie dorsal lpieah)Ral spine. Its Ieniigth (tiivattite- and( presecet ow
absenice ofI a seciilda-X branc ill-t all uiseful chliar-icters: sce Figs. 858, 859. 886. arid 887. [he
po(sit ion ofI I-S whItl respect to the pe(tici is bteneficial ill Separating groups (of sp~ecies ill.Irds
Noriniall I -S is attachied distal to the apicalmiost lpecteii spitie. At titties it is atta(liedl basa If to the
dIistIii(st j)((teni spine. aiit it ideiiedaleig atchdwithinl thle pe(cti: s'.i.4'. ~,m'h,
Fig. .564. ('lie nrumbier ofI setac andit their positioiis on t ipl iot(Il ate (liagimstio, ill Iliiari% species.
sevetaI speces t f.-iv'd,. e.g.. ii'valis Fig. 539, lave at least I a-S to Ic-S. A tiail ( ulrx larvae is
the piesenic of 3 or itiorepairs() oleacm ottte siphon. ('lie l total umber is ofieti (Iiiti tettrsi( am.il(
ill tiiaIns itistailcs thc en tilliniiate setl is (1(I.SaIIV out-o&f-hue with thle o)tlies (Fig. 826i). 'I ieN ate
Aso) I -~iencit if iii sti iglrt hine anid ill Ilie c gns.h/aou have alt adhditioiial one or iti
Srith NIs,iI . sriIIl sctae. Fig. 856t. ['lie getiusuis (1*1 has as Its principal rco(gili/inug featutre at pair off
basal. %eit roIatetalI serac. I -S see Hle 8.A. Furtlieriiorec species of the suabgenis (uitt/a has~ (

ow, of, sl.io setav jur',t distal If) t l( peticn. Fig. 89!. Iii sonie larvae, the sipliotial scutal( ar
inngolm~shilt( l.e~g. (x ptluntFig. 8304. li. vmwi, Fig. 978. Tlic lenghi of seta h-S is

ottipatetct itit o1,1il ier sitiuturral ilitiiettsitts. e.g.. basal or apical diamieter (Fig. 6.(6). totll
1lgthl (Fig. 9437 ), mid distarn c (toni its, alveoluIs tf thec apex of the siphonii (Fig. 926). likewise, its
ltt( 11tit1 til ato distal to the tIIIdlc o)f (lt-espit is pet Itilt to) some la1isac: see .ir. mt1laflmiw. Fig.
G0)7. ( )I nose, te niitits ofI hr ar lies ofI I-S vats and are.( cttipmlo Ilf i h kes s.

Segment X - I hits, Itigltls rodtf ted ahlotnintl segmnt (" iiiuitotrl (itall Ie t(rlal se-griteut is thec
titost pttstetitt. It piossesses it agest let ite. IeI( saddle (Sa0 w% lif, 1 partilall or eriitek lu iit les the
segmienrt. tisinall 2 paits it! mitil 1papilllie. thlc hioitostat it. alitiosts t1 tiispl ieiit. Is itulrIitl )Igais
aud( flied It itiitalsIf It te scgitictit. .1itd I ptails of stide. I -N ItI 4h-N.

Saddle - I ii itost laisac tiet lis a , sinlgle saddle S(I.Itc ie. 1 hutthse (I the genius I)'ucrilv'sr heatl
siMitll ones dorsallk am scii ils () li In Itraitririg c1ii tie etura. larvae ) o f ewmu,,r'
((St umil. st)itut f1'el atud spet ics /,a/tiautiws (tI tlie getus (u/tx (it ssss sa(Iils whIiit(It ftI]()[

tutiltes 'i ttItscgmtiti N. It istletIittesN;It5Itt(etttii \ x(ttt w il Ic's;ttldle
4 t~~~(.1ittitIts tOw segitieti. St)Iir in sItial 1.tuit iatt b)itl exiit~l (-\('i 44.5 tdic' iistiei t th tiilvkettral

un'.e~g Ivauup/pts Fg Ii 3.in ~hii li is sett IN i attt led eot Ifsit the salddle. 0t) the
titl ham!d. smm-ii spet ics lliase \(-I\ ittig. ilititghirttttpee saddtles. aIltotst teca Ititig w itttc
Iliti it Ial huel. c.g._ 11' 1imutwdt FIig, 7408. At tithes it is\I titic Ill dili tilltf tttteeIitittu the exatI
sue tf Ibc saddle s(i lit ot .I(s.t %hit IIha htititiitf ill ( at;Ii'id halsaiti fl sortieseats.
b(ic ( roe f laritig bts tOe ItlITouitati \et\ s (nc Ittt sitig bIts tttitptttuiut iiits(tt)t' \%til 20u-
WON4) tiiagiiificatioii w\ill lp 1tt Ift( ie( its, setIttl etl cge SIw satdtles ate ileepIisutised ilotilg III

setttl lagin. as lit '.111-rd\, Fig. 61h7: iiliiatiuitro a~t i h eut

Ilalwwa~rtusu, am! d111va(. the saddles s eltt;tttnnt . i tilmte .ilttti the pttstetuti bt he iiI
il ili sue w I 1 it , spet it's: see F-igs. 771i. 7794. 9043.
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Anal papillae - Of those species treated here, 2 have larvae with only one pair of anal papillae
(APP), i.e., Cx. bahamensis, Fig. 825, and WVY. smithii, Fig. 980. Ae. dupreei larvae are unique for
having very long anal papillae, about 8.0 the length of the saddle and darkly pigmented (Fig. 578).
At the other extreme, those species with larvae which breed in brackish water have very small anal
papillae; see e. taeniorhynchus, Fig. 599. It is customary to express the length of the anal papillae as
a ratio with the length of the saddle. It is known as the anal papilla-saddle index and is computed
by dividing the length of the papilla by the length of the saddle, i.e.. its anteroposterior me sure-
ment along the middorsal line.

Setae - Setae of segment X provide differentiating characters. The length of seta I-X, the saddle
r. seta, is frequently used in the 4edes key, e.g., Fig. 754. 755. It is commonly compared with the

saddle length. Setae 2-X and 3-X are known collectively as the dorsal brush; 2 is ordinarily
multibranched and 3 hng and single. Ae. abserratus larvae are unusual in that both these setae are
long and single, Fig. 574. Seta 4 is composed of a variable numher of paired and unpaired setae,
The most posterior seta is designated as 4a; then proceeding anteriorly, they are 4b-, 4c-, 4d-X. etc.
This group of setae acts as a rudder during swimming. It is parti ularly well developed in the
larvae of the genus P'Sorophora, in which the numerous precratal tanlike setae usually extend
anterioilv more than 0.5 the length of the segment (Fig. 528). Contrarily, it is poorly developed in

those Iiec hole-inhabiting larvae belonging to subgenera Abraede.s, Kompia, Prolomacleava and the
varipal/)- gouip of 'Ohlerotafux, as well as in those larvae of the genera Coquillettidia and Man. oiia.
which i tlcl-h themselves to roots of plants. They have no more than 3 to 7 pairs of setae in the
bruli: sce Figs. 700. 701, 922. In some of these larva, a. boss is present for attachment of the setae
instead of a grid: see Fig. 670. The number of branlches in the 2 caudalmost setae (Ae.,sierren.si.%, Fig.

r680). te" Ill(" 2 anteriornmost setae (A'. bre/andi, Fig. 701) is diagnostic. The position of the ventral
brush is important in distinguishing those,4eder larvae possessing a completely circular saddle. In

theni the setae are confined tot hat part of|the segment posterior to the saddle. The total number of
fanlike setae is distinct ive for a number of species, e.g.,4,. coo.Zo/huA., Fig. 694. and C%. millesolav.
Fig. 897. In i Wont -via larvae no regular. rudderlike ventral brush is present. Seta 4 is nothing more
than a pair of long or short setae ventrolater-op)steriorl on the segment; see Figs. 972, 974.
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ABBREVIATIONS IN PLATE 8

APP - anal papilla PSLP - posterolateral spiracular
ASL anerio spracuar obelobe plate

ASLP - anterior spiracular lobe paePSP - posterior spiracular plate

C - combPt - pecten

CS - comb scales S - siphon

G - grid Sa - saddle

1ST - inner spiracular teeth SA - siphon acus

LGB - lateral grid bar SaA - saddle acus

LSIL - anterolateral spiracular SAd- spiracular apodeme
lobe SAp- spiracular apparatus

L.SlP - anterolateral spiracular SAW - saw
lobe plate SOp - spiracular opening

MdP - median plate TGB - transverse grid bar
OSr - outer spiracular teeth VI1 - abdominal segment VII

PP - pecten plate VIII - abdominal segment VIII
PS - pecten spines X - abdominal segment X (anal

PSI, - posterolateral spiracular segment)
lobe 2-S - seta 2 of siphon
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KEY TO GENERA OF FOURTH STAGE MOSQUITO LARVAE OF NORTH AMERICA,
NORTH OF MEXICO

"" 1. Respiratory siphon absent; abdominal terga with seta I palmate, at least on IV-VI
(Fig. 5 10) ........................................................................... A nopheles

Respiratory siphon present; seta 1 on abdominal terga never palmate (Fig. 511) .................. 2

VII IV 
VII

ill /

/, I -* -
'

VIII

VIII I I' '

\. 1 V

-'IT

I 
411 V

Fig. 51 - Lateral view o/ abdominl .egment.s IV-X - An. Fig. 511 - Dorsal antd lateral view o/ abdominal .egment.
quadrimaculatu.s IV-X - Cx. pipiens

2(I). Posterolateral spiracular lobe of'siphon elongated. sclerotiied and attenuated, with dorsal
-tw, adapted for piercing plant tissue (Fig. 512) ............................................... 3

Posterolateral spira(ular lobe not specially adapted, part of spiracular apparatus of siphon
(F ig . 5 13 ) ..................................................................................4

fx

Fig. 512 L-Iatrral v ew o abdominal wg etcti V1II-X F ig. 5 13 -laea 11 /'?(1711 o abdominal gmntoo. i 711-X -':x.

'1a. dvari 
p p e .

i 
125



3(2). Setae 2,3-A about length of antennal flagellum, or longer (Fig. 514); saddle bearing 3,4
robust, precratal setae (Fig. 515) ...................................................... M aysonia

Setac z, 3-A much sho tc i tlan antennal flagellum (Fig. 516); saddle without precratal
setae, or if present, no more than 2 thin setae (Fig. 517) .................... Coquillettidia perturbans

(Plate 32)

/ FLAGELLUM

3/

2-'', 2

// 

./

7AC

~c

Fig. 514 - Iorsel viev o/ hiad and apit'..a - ,1la. d.vri Fig. 516 - Dorsal view / head and art'..a - Cq.
perturbains

S 

-'

; 

. / '

/
/x

,\4. 'r..,Jrr..

Fig. 515 -S l/a/ a/ uiw- eil abdn / %r.,r ~i - Fig. 51 7 - 11/-X - .q

'11a. y(I2-

12



4(2).~~~~ Sih- wihu p-e -pne (Fg 518)............................................

42.Siphon withou pecten spines (Fig. 51) ................................................... 75

Siph n w th p cte sp nes Fig 51 ) .. ... ... .... ... .... ... ... .... ... ... .... ... ..I

Csl

Vil C

'4 - /
x ~ "S

U s'

/P

(Plate 48, 39)

* Fig. 52 -DoEral vU' o/ abdmt -emei Tv fl- r. s ra.% Fig. 52 9 -Lleal v'u'w (1/ adil -ele~I VIII- - Ae.'

127Vit



Fig. 521 -La eral vieu o/ abdominal Aegments i'IlI- - Tv Fig. 523 -Lateral viu'7 o/ abdomiptalmentf.II 1-.4e.
r. ril~agp

6(5). Segment X without mlediazi, ventral brush. setae 4-X a pair of ventroposterolateral setac;
comb scales ill single row (Fig. 524)...................................................W1veomvia

Segment X with sct 4AX a well developed. median, ventral brush; comb scales inl 2 rows
(Fig. 525)..................................................................... Or/k opadomvia

c 5

xI . IV : "Y I

5 I

IFig. -2-1 lbaiul 1 vif o ,.'i,iia fLtflIIlA - H ' hrli ~adminall segme-titsf (ill-N -Fg 1

7(4). Segmnitt V'lII with large. latieral (1)1111) plalt, beat ig (th (dleas (Fig. 526): licatd longet'
thani wide (Fig. 527)............... I............................................... PI pefI

Segment V I II ismzalk %% ithloul (onih plate. if precset. smtall (Fig. 528): hecad wider dian

long (Fig. 529) ............................ I....................... ................... S

12S



Ics

~ /1f

Fig. 526- Latera! zie, (!I abdoinal segnent% VIII-X - Ur. Fig. .528 -Lateral z'iew ol 'abdoinial segmients VlI-XA - Ps.
sapph irina columbiae

Fig. 527 Do?~a %(it z 0/to head I *?. wU/il)bI ina Fig. 529 -~ rAl? wit i it l,,'d - l's. dtimla

S(7). Head capsult, videst nvar level of ailnflid aulitiir11ut (Fig. 530); scginlle N with dorsal

antd wentral. scderotiied phIics (Fig. 53 1) ............................................. Dmrr

Head capfsule widIest it) cad~lI (.5 (Fig. 532): scgillen X %Nith single. %( Ictot imi plate ( ig.
533) .................................................................................... 9
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\V.V

Uc

Fig. 530) - Dornal v'iew of head - De. pseudes Fig. 532 - IJorwil VifW1 Of head - PA. (o/umidit
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9(8). Siphon with at least a basal pair of ventral setae (Fig. 534).................................Cul.seta

Siphon with setac elsewhere, not ventrally near base (Fig. 535).................................10

Vill

Cs -

SP
t(ii '

Fi. 34-Llalvi~iI) adtmiamgiet%111X CS Fg.53 -arrl 417'o adimiamgn,>sV -X ,4,

11one* a

Fig 534 at - Pieilixf/ ,bd,ljn/mlde"7,'pm If 17/-A (A Fig. 35 bia/t, / h'Zi'o ed/bIfmifll AegwtUf IM 'IIX 11t'

//I I lorat M l'P'/

L 0) ih)Iwt ro episo eaohrta ea - Fg 3).............I
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11(10). Saddle completely encircling segment X (Fig. 538)...................................... Culex1

Saddle not completely encircling segment X (Fig. 539)........................... (ini part) Aedes

.cs

S x

Fig. 538Diha1i'hX, 0/admia emfnAIll Fig. 5 3 9 -LteraiieoJabdominalsegments 117I-A - Ae.
/n/m'nPro vo(YJ U

12(10). Saddle comfpletely encircling segment X, p~iercedl along mi(Iventral line by row of'
precratal, setal tufts (Fig. 540) ..................................................... Puorphora

Saddle uasually 11o1 enc~irclinlg segmnt X, but if* so, then setal utfts of ventral brush
confined posterior to it (Fig. 54 I).................................................... ..... 13

PPr-r

IX,

pit (/1 N i .51 g w i
I biniii (11mil t

F g.~10-la,'ul''o o bd,,,al' ~, I . Is I i I Iae~/w~~fb~),,a ~mv~ II32\ U



13(12). Saddle completely encircling segment X (Fig. 542)..................................(in part) Aedes

Saddle not completely encircling segment X (Fig. 543) ..................................... 14

1Z Ilil-

Fig. 542- La71ter oiw f abdomital xegmetiA 1 IlI-X\- le. Fig. 543- Laleuu/ (Uiz-bifdmjfils, iea at I III \Ale.
aflatwii a r~f

)4(13). Sac]dMe hea ring promi nen)t acw](ul)ae on) postecrior I -order; seta 3 we-llI developed, lon1 ge r thla n
terguni on V11, single (Fig. 544) ............................................. HaiagoAgu equitno

Saddle with at most small aciulae: sela.3 weak, shorter than tergin on V11. rarely longer.
single or multibranched (Fig. 545) ................................................ (in part) Aede.%

ViIIVIIl

3 

33

Vil 
Vill

6/

Fi . -11 blw lm lv II%1 ) ) it id /,I ob 'It/ d II, itf 11111



KFIN TO FOURII STAG~E LARVAE OF F1-E GENUS AJ DES

*I. siplto I I~ %iII I IIt l~i I I1,1 paii t (d ciaI. (-x(I tiing scta 2-S (Fig. 546i).............................

silm %111 b)ut I jImIii (lai, ex(iLudilig scia 2-S (Fig. 547).............................. ..... 4

22

Fig. 5-46 -La irpe vl h if / i/hm -p, 1,. /)ru7 'uamp Fig. 5417 - A /Td Vt'l 7 ' 0/ %IIA011 A. W. gpli

2H.) Bae id w~lic 5-7-C iwatl iii sltrIigIhl linc (Fig. 548)......................................pppepp'11

(Pate 2 1)

Base () sici a -C d ist i 1( 11 i cro il sci a 5- alliA 7-C (Fig. 549)................................3

7 c~

65 C7

I Hawt 26

Si1phim \p'uii I I jIm Il (d '1110I '1" 1.1 '4 '- 11 111 %pI I II 1 it (1111 p( 1c I. I iiip li .i i ' -,p Pp l 11,p
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V//

F~ig. 5501 - Ihrml 'owrz of abdominal wgnicti% I III-Ali. Fig. 551 -Latrral iie of aibdominal wi'moirs [Ill- - -41%

41). Sauddle mmpcillj)t'I clliidig segmentl1 X (Fig. 552) ... ... .. ..... ..... .... .5

ad i [ ()I(omIIcIcl\ cencirc ling scgiliclil X (Fig. 553) .. . . . . . . . . . . . . . . . . .. .23

APP

4'

1 ). Pc' wulnu )1 ipilml \\it11 1 (11 IlnI( distl spincs dcta lud apicdIlv (Fig. .551)......................... f

Pcuf \\l ~ilt "piic ior ll()II lcs tciilk spmcd (1-1g. 555)........................................ 9

Ps PS
I- g.5h' b iol i1 ita, of \iion - V. twoomff l'(IP g.1. - L.(Ilf, l ei/ cx" of do It. O it 'l



6(5). Comb scales with median spine at least 4.0 length of minute, basal spinules (Fig. 556); seta
I -S attached distal to pecten, or sometimes within pecten (Fig. 557)........................... 7

Comb scales with median spine no more than 2.0 length of subapical spinules, or fringed
with subequal spinules (Fig. 558); seta 1-S within pecten (Fig. 559)............................ 8

Cs
Fig. 556 -(Comb srale -Ae. tilgroma U/lA Fig. 558 -Comnb MIe - Ae. palleto

Fig. 557 L alterat a of t0,i/110? -
1

'.utoai/ Fig. 559 -Lateral view (4 if.phott Ae. f paffi'PIA

7(6). Seta I-S wit ihr brnche less t han 0.5 lengt h of 1)asal (lianleter of'siphon; seta 2-S nearly
equat~l to lengthI of' ap~ical pecte ine1)K (Fig, 560)......................................... 1ligrotiatltA

* (Plate 25)

Seta I-S wit I braniches at least equal to basal diameter of'siphion; seta 2-S less than 0.5
len~gt h of apical pecten spine (Fig. 561) ................................................. grpe

(Plate 25)

S

F ig. 560 - h la/ t viitp qf si/hi/Pt - . . ngPP LPtif( 1/ Fig. 56 1 Latat view it/ %ip/i Ar - . piig ,

63



8(6). Comb scale fringed with subequal spinules (Fig. 562); seta 6-C usually double or triple
(Fig. 563) .............................................................. ... .1uhiu pallens

(Plate 18)

Coinb scale wit h miedian spine mnarkedly longer thani subapical spinules (Fig. 564); seta 6-C
simiple (Fig. 565) ................................................................. heler

(Plate 23)

Fig. 562 - Comb scale - Ae. I. /llens Fig. 564 -Comb scale - Ae. thelcter

*6'

CC

Fig. 563 - DOflr / 7ife' 1o/ he'ad - Ae. fpalb'ns Fig. 565 - I)0?r'a/ i'e' 0/ he'ad - 41'#. ibelcii'

9(5). Scia I-S attacht-l wit hini pecctn (Fig, 566)................................................It)

St-ta I-S attacht-d dlistal to pectenf (Fig. 567) .................................... .......... I I

137



10(9). Comb scales 30-40, evenlY fringedI with subequal spinules (Fig. 568) ........... birnaculatus

Conmb scales 9- 12, withI large nmedian spine and minute basal spinules (Fig. 569)............ tormentor

s CS C

/d

I-ig. i L a-l/iou 'it / u /ud40itu io4l miiP I Ill - Av,. Fig. 569 - Latrml 'u'1,' o /u/ i i, o af wgrt~n' I'Ml - Ar .

ziitguilllllI %,IIOhIIj (1-Fig. 571 .............. ............................................... 12

'.llfl11II .ii iil i t.., lip,. 4/)2L: hloii I micgiuc tisiiI m iftuaic (Fig. 573)..................... I8

C*
FIL '171) ~~~If il "o 1, td otl s -g. 2 C mb v t

,* 38



F'ig. 571 Dfors~al viewl of thorax - Ae. sollicitans Fig. 573 D Iorsal view ofthorax - Ae. tae-niorhvnichus

12(11). Setae 2, 3-X both single (Fig. 574); most setae on head and body coarse, about equal in
diameter throughout (Fig. 575) ...................... ............................ ah%erratus

(Plate 10)

Seta 2-X multibranched. 3-X single (Fig. 576); head an(I body setae finely attenuated
apically (Fig. 577) .................................................................... 13

2

3 .3

.-- APP

Fig. 574 - LafTorl 7i''' of abdominal .%gntt X - Ar. Fig. 576 -Lateral 'vof abdominal Negici X Ar.
(1 b.St'lraia hA t'liorlin (Ii 11.

/1 J'J

7:71
5

Fig. 575 Dwlwr,.' vii o/ /,ad -Ir. aibhwpmt, 1-ig. )77 - Iurwl vi tj lu-ad - l. trImvmhie



13(12). Anal papilla-saddle index at least 8.0, papilla with darkly pigmented tracheae; seta 2-X
with 2,3 branches (Fig. 578) ....................................................... dupreez

(Plate 17)

Anal papilla-saddle index at most 5.0, usually much less, papilla lacking dark tracheae;

seta 2-X with 4 or more branches (Fig. 579).............................................. 14

AAPP

Fig. 578 - Lateral view, 01abdominal segnient X - Ae. Fig. 579 -Lateral VieW (!I abdominal septiewt X - .4e.

dupreei at/aifticu.%

14(13). Comb scales 4-9, large (Fig. 580) ....................................................... 15

Comb scales usually 10-30, small (Fig. 58 1) .............................................. 16

C Is

Cs S

Fig. 580) - LWITnzl ?U'?' o/ abdominal.omn 1711! -- Ir. Fig. 581 - ILal vii#w t/ abdnipl %egnirid I Ae -i.
a1 ltUawl1. wOll~ihlIIA

15(14). Siph4 Hi indlex iibout 2.0; seta I -X shorter t hani saddlle (Fig. 582)...........................atlawi1WU%
* (IPlate 12)

Siphon index abouit 3.0; seta I -X equal to length of sadle or longer (Fig. 583)............hvwlodet
(Plate 20)

I 1



-x 1

Fig. 582 -Laterail view ~ol'abdominal t.egmett'ntAi-X -Ac. Fig. 583 -Laterailzview of Iabiorninal.egmeits VIII-X -Ae.

allanftictA hexodofltus

.4 16(14). Seta 2-S much shorter than apical pecteri spine; seta I-X suhequal to sadldle (Fig. 584).........pun ctor
(Plate 13)

Seta 2-S equal to length of apical pecten spine; seta l-X shorter than saddle (Fig. 585).............17

K~9*A O

x ..

/~x

N'S

22

Fig. 581 - LIratm 7iie (P/ abdomial 'gimnt.% 11//-X\ -Arv. Fig. 385- Latral viecv' iof abdominal scgmet.b I Il1/-X -AvI.

Pa nc/or Pliia.

17(l 6). Siphon iiidt x 3.0-3.5; lxe(tenI not reac hintg middle of sipho n (Fig. 5S6i): st-tac 5, 6- (i-oarse.
ab1ouit equal in dliamecter to nvar apex (Fig. 587).........................................mit/f /nlo

PIlate 15)

Siphon index 2.0-2.5; pectell reachinrg to mlidle of siphon( o1r tmrc distallk (Fig. 588):
setac 5 , 6i-C attenuatedl apicallv (Fig. 589) ........................................ Sdoll/am

(Plate 20)



IS

Fig. 586 - Lateral view of siphon - Ae. mitchellae Fig. 588 -Lateral view of siphon -Ae. sollicitans

Fig. 587 -Dorsal view of head - Ae. mitchellae Fig. 589 -Dorsal view of head - A e. sollicitas

18(11). Comb scale with apical spine about 2.0-3.0 length of subapical spinules (Fig. 590).............. 19

Comb scale with apical spine subequal to subapical spinules, or only slightly stouter and
longer (Fig. 591) .................................................................... 20

1-4



19(18). Median spine of comb scale 6.0 broader at base, or more, and 2.0-3.0 longer than subapical
spinules (Fig. 592).............................................................. injirmatus

(Plate 11)

Median spine of comb scale no more than 2.0 broader at base and less than 2.0 longer than
subapical spinules (Fig. 593)...................................................... tnvittalus

(Plate 27)

Cs C S
Fig. 592 - (Nnnb scale - Ae. inirmuau.s Fig. 593 -Comb vale - Ar. tri'ittatus

20(18). Siphon index about 3.5 (Fig. 594); thoracic integument glabrous (Fig. 595) ................. rempeli
(Plate 9)

Siphon index no more than 3.0 (Fig. 596); thoracic integument aculeate (Fig. 597)..............21

Fig. 594 - Lateral viewu ol siphori Ae. reyppeli Fig. 596 -Lateral vi~ew o/ siphori Ae. taeno,/inchus

Fig. 595 D fors~al v'iew o/ thorax - Ae. ro'mpeli Fig. .597 D forsal viewt) / thorax -Ac
1 . swpidar

1I -1



67

21(20). Seta 6-111-V with 2-5 branches (Fig. 598); anal papilla-saddle index 0.5 or less (Fig. 599) .. taeniorhynchus
(Plate 9)

Seta 6-1II-V single (Fig. 600); anal papilla-saddle index 1.0 or more (Fig. 601) .................. 22

6 tS~6

7', -J/\ I VV

6 
'I

V 6>

- 6

/

Fig. 598 - Dorsal view of abdominal .%'vnwnt. I1!- '- A'. Fig. 60(0 - Dor.sal view of abdominal .egmentIs11-" - Ae.

ku'nior v nthI U. .apula ri.

. _ ., , - - ' ' ,'
APP x -APP

II '""" . .. ' 
' 

-'"- : -

XK

Fig. 7!, 1 - I 'd Il , g, ? X Iv, Fig. 60 1 Iolt ol 1,1'w ,/ 1! ol itull N'. .l,'f X A'.



22(21). Seta 13-I1 long, single (Fig. 602); thoracic integument densely aculeate (Fig. 603) ......... scapulais
(Plate 12)

Seta 13-I11 short, multibranched (Fig. 604); thoracic integument sparsely aculeate (Fig.
6 0 5 ) ..... ....... .... ........ .. ....... ........ ........ ...... ... .. ......... ... ...... ..... tortilis

(Plate 14)

13 -

1I 13-A '

IV , ]

Fig. 602 - Ventral view o/abdominal .'erna Il-l - Ae. Fig. 604 - I,'entral view o/ abdominal slterna l-V -Ae.
.%capillarik tortili.

i'/r dw x '. 1- g .60' ,_.w fz, d m~v A ./111/

15

//
\x /'

___ _ ______ --- / ... . ...

IFi.. f;()3 - l),.a# '#' / t I h.,PU\ .1, . ,u</.~ ,,h Fig. h05.- - l)., .a/ z<'u,' u ,/ lhpy - . l. iii,

2:i(.I). 't'( l1(li ol i;)h~oi) \ ,iih I ftiit %iI1ll ,, l tid drIl I(l d'stlll\ (li.g. fiflti. ............................. 2

l'ct rii('l w.ith Sjl)illI'% I11Ol-V 0it I(.' , t'\t ll SliI( ((l (hgI. (i ) . ... . . . . . . . . . . . . . ... 12

1t.5



Fig. 606 - Lateral view o] siphon -Ae. excrucians Fig. 607 -Lateral view of siphon - Ae. melanimon

24(23). Seta I-S attached within pecten (Fig. 608)................................................ 25

Seta I1-S attached distal to pecten (Fig. 609) .............................................. 27

to saddle Fig. 611)..................................................................,.ap yl

2().Comb scale writhlge pica spne adsraeal spinules (Fig. 610); seta 1-X attached etaosdl

(Fig. 6 13)........................................................................... 26

*

F~ig. 6i M -- i s (amm KpI -i'.ft i/) lle, Fig. 6 12 - (,u ((drli - . . (it? Y/ifllId



A

Fig. 6 1! - Lateral viewv olabdominal % egmenl X - Ae. Fig. 613 Lateral .uz. i,/ abdommaI segmi,: . .
(ataphylla, at1pp,IPIns

26(25). Sela I-M long, reaching near to level of seta I -P (Fig. 614); with 34 or more ( oib s ales
(F ig . 6 15 ) ....... ...... .... ........... ...... ......... ..... ....... .... ..... .... .. ... ..at ryp a l np o

(1IcIe 13)

Seta I-M short, only reaching near to level of seta O-P (Fig. 616): with tfwer than 34 (ounh

scales (F ig . 6 17 ) .............................................................. ......... e ttmi

Plae 13)

Fg614 DnlV7 0 /toa e tIalmFg616 DVIVV 0. 1 plO-I l.fpiu

j X
- MM

F~ig. 61i4 - lhr aI ie o/ thorax - Ae. atrqmlpu.A Fig. 616 - Dorsal l'Uew (S thoiax - .4w. ('pa tli

2/ /"!

Fig. 6 15 - ihahral viru, t)/ ahdomw,"al segmenl I1711 ..h. Fig. 6i 17 Le Iahrml W'i,', fp/ (l!.h"1111l Negt.me 111 ,1'.

I1t7



27(24). Antenna equal to length of head capsule, or longer (Fig. 618) ................................. 28

Antenna shorter than head capsule (Fig. 619) ................................................ 29

A

C

*C

I- g. 61X -IS Dwtl view o/ head and antennae - Ae. Fig. 619- Dorval view o/head and antennae - Ae. vexans
thantaett .

2X27). Scia I-.-\ attan(hed icar middle of antenna (Fig. 620); with 15 or fewer comb scales in
ii cgul. ro(w (Fig. 62 1) ............................................................. dian,.,

(Plate Ll.i)

Seta I-A ataclh(d to distal 0.4 of antenna (Fig. 622); with 20 or more comb scales in patch
(F ig . 6 2 3) ... ..... ..... ............... .. ..... ...... ... ...... ............ .... ..... .. ... a u ri/er

(Plate 14)

A "I

1 1 8

F ig . 6 2 1 ) - I ) r , / #'u l u h e'a d a nd a n fi n n am , , 1 '. F ig . f2 2 - l ) m. a / a' a 4 u // ua d a n~ d a ~ t tnh n n - .l . a n n r '

dill I lit I II18



C~ CS

K:.;,',' ,:'.

1 10
Fig. 62 1 - Lateral view, 0/ abdominal segment VIII - Ae. Fig. 623- Lateral view' of abdominal segment VIII - Ae.

diantaeus anunier

29(27). Thorax and abdomen with integument aculeate (Fig. 624) .................................... 30

Thorax and abdomen with integument glabrous (Fig. 625) .................................... 31

.1.

Fig. 624 - Dorsal view' o/ thorax - ,'te. .penceerii Fig. 625 - Dorsal vieuw o/ lhorax - Ae. ampeIri

30(29). (omb scales 13 oi- fewer (Fig. 626); median spine ofc) (()) scalc )ro)ad at Iase (Fig. 627) ...... .. Np/'oeeri

(Pla c 21)

(.oral) scales 14 oir more (Fig. 628); mcdian spitic of (omb s(ale narrow at basc (Fig. 629) .... . idalmvaIi.%
( Platc 2 1

Iig. 6)26 - 1.at i' / ,'ii'w of tll/fP U l %CL4 tt, 'Pt 1'l11 - .II'. N. Fig. 628 l- It l 'a', o/ udlmil ,, ,t I 'l l lW w .N. ,.

I 19



U CS CS
Fig. 627 - Comb scale - Ae. s. spenrerii Fig. 629 - Comb scale - Ae. s. idahoensis

31(29). Comb scales in patch of 18 or more (Fig. 630) ............................................... 32

Comb scales in single or irregular double row, usually 17 or fewer (Fig. 631) ................... 35

• .f
'C S

Fig. 630 - Lateral iew of abdominal egminil V'ill - A'. Fig. 631 - Lateral view ol abdominal .ste ,nw 1711 - A1 .
exTruclmaoA iwruden.o

" 32(31). Siphon slender, index about 5.0 (Fig. 632), st-a 6 usually single on IIl-VI (Fig. 633) ...... excrucian

(Plate 15)

Siphon stouter, index not more than 4.0 (Fig. 634); seta 6 double on III-VI (Fig. 635) ............. 33

150



YS

Fig. 632 - Lateral view (f siphon - Ae. excrucians Fig. 634 -Lateral view of siphon - Ae. campestris

I"
66

6 I

( VI

Fig. 633 -1 I1u1 of .1 atdhmtia/ 'gm'nt Ill-i7 - A'e. Fig. 635 - lh? ial view P/ abdominal segmew'n I1-17 - Ac.
vAt PUi u~t Pismw~ i

33(32) iP'e( tIu rcad hiwg distill to Iliddhi ,)f siphoti 0-ig. c(u ItI \ I 1-\I ngcI ihalt naitiu (Fig.

6 3 7 ) . ... ........... ...... ........... ... ........... ......... .. ......... .... (ill p a ll ) ram /i '%trtm
(Plate 12)

Pt ivii lnt t , cad lng middle Sidlhml ( Fig. 63s): ,,td I -M s shti I hawi a.tmi . ............ :14

L51



F~ig. 6315 - Lateral view' of %i/Sion -Ae. (am /estIA Fig. 638 -Lateral v'iew qif.silt~hotI Ae. /lazexceflx

c 'I

C

A', 1 1)

-i g. fi 1)- h , o I (1r -1 f /l/~ l 1,,~ if /o,. (l 0/1,Il ig. 6 1 h , wl. q ,ia ,,~ iihi Ii ( llp m. l ''( ii

31(3).SipI4~ md\ ..-. (I(fi. 6(i; I~I~iII~gL~lI!1 g~l)IIIS(Hg 6b . 'iip1, /l)2



Fig. 641I Dors~al view, ol thorax - Ae. ilaziescens Fig. 643 -Dorsal ziew (?I thorax - Ae. aloportottii

35(3 1). Seta 5-C with 3 or more branches (Fig. 644)..............................................36

Seta 5-C single or double, rarely triple on both sides (Fig. 645).............................. 38

/5

/C

CC

Fig. 64]-1 DIsu>al vivi ,,/ head - -Ic. introndeti.' F'ig. 64N5 D-Iorsal viru' ol beaid - ii. mp~haidol~m

36(3."). Bratn li's oI sc.ia I-S ti-arlV ntot( thani 0.5 lctigih of basil lialuicicr ()I Siphlont; Sadivl not1
itt(ised( otn %cttral Imrgin (Fig. 646i).................................................. V'cxau0

Bratulu's oI scut I-S about cequal to Ittgtii of baS1l (1lI)CTl't' Of SijplloI: Saddle dteplx
itcised otn v(.'tural tuat-gin (Fig. 6-17).....................................................'37



x N

Fig. 646 -Lateral view, qf abdonznal segmients VII! X -Ae. Fig. 647 -Lateral vuofabdomnasegments VIII-X -Ae.
vlexam e. uedes

37(36). Seta 6 usually single on Ill-VI (Fig. 648); seta I-S with 4 or more branches (Fig. 649)....... in! rudens
(Plate 9)

Seta 6 usually double on Ill-1vI (Fig. 650); seta I-S double or triple (Fig. 651)........(in part) euedes
(Plate 15)

6

6

*0 6

6
IVV

* 6

- VI VI

Fig. 648 - Dorval viw of abdomi nal segine PiA IIl- Il - A r. Fig. 65() -Dorsal mew'o o/(dflil 'g'LIl-l -A

inlrude.o

-SI15-4



Fig. 649 - Lateral view of siphon - Ae. intrudens Fig. 651 -Lateral view of siphon - Ae. euedes

* 38(35) Antenna at least 0.6 length of head capsule; setae 5-7-C coarse, of about equal diameter
throughout (Fig. 652)............................................................. decicus

(Plate 17)

Anten na not more than 0.5 length of head capsule; setae 5-7-C gradually tapering apically
~ig. 653) .......................................................................... 39

A1

6
5

C
7 67

5

Fig. 652 - Dorsal view (f head - Ae. decticus Fig. 653 - Dorsal view of head - Ae. niphadopsis

39(38). Median spine of tomb scale 2.0 length of subapical spinules (Fig. 654); seta l-M equal to
3-M, or longer (Fig. 655): pecten confined to basal 0.3 of siphon (Fig. 656) .............. niphadopsis

(Plate 13)

Median spine of comb scale 4.0 length of'subapical spinules, or more (Fig. 657); seta l-M
shorter than 3-M4 (Fig. 658); pecten on basal 0.5 of siphon, or more (Fig. 659)..................40

CS Cs
Fig. 6i5-1 - (.,,ibh w~ale' - r. niphadopii% Fig. 657 - (.mnib %rabe 4eA. ripamIA

155



*P
/CdL4 

-//A/

m 3

TT

*v

Fig. 655 - Donal view of thorax - Ae. niphadop.ki.s Fig. 658 - Doral view o/ thorax - Ae. ripariu.%

7.

Ss

Fig. 656 - Lateral view o, ,ilhpll - .e. niphadopsqijs Fig. 659 - Lateial view O siphon - Ae. riparius

40(39). Comb with 12 or mior scales: pecten on siphon with 18 or more spincs (Fig. 660) .... (in part) euedes
(Plate 15)

Comb with I I or tewer scales; pctien with 17 or tewer spines (Fig. 661) ........................ 41

Cs Cs

Ps s .,/

/,T/ PS'

1ig. 61;0 - I (ItIh'al vii;',P/ obdhnlioal ,t l 1711 .At. I ig. hii I o- Ioh i'It'l' it IIdI( mib i l mcul till N -I,.
6IIIldrN vrglho, iffIN



41(40). Setae 5,6-C double (Fig. 662); saddle incised along ventral margin (Fig. 663) ............... ripariu.s

(Plate 19)

Setae 5.6-C single (Fig. 664), saddle not incised on ventral margin (Fig. 665) ............. ventrovillis
>4 -(Plate 19)

'4

6V 6 /56
.55

Fig. 662 -- lDo al view, olhead - Ael. rp i . Fig. 664 - Dorsal view ol hiad - .Ae. ventr~iti.
/x

Fig. 6ti3 - lrr l0 u' 1 1 / hfdim ul ' - .1e. X -iu . Fig. 664 -- Ialml u.'w a( l,,ad m , e o pt A A.i

i 2 ( 2 3 )- S ia I ' .% if ig ic ' (I -l d o l lb l t. ,l l.llf l i u s u a l l \ S il lo lh ( ) %ill fil i l \ S , i li u i h - J I ig 4 . 6 6 6il ) . . . . . . . . . . . . . . . 4 3

S lal I-\ %, ilh lll " Ili iia l 31 |brll( h1 "slll(illui %%ilh 667)llt'i,( ~l'l ,lilll ' 'i,.ilT ...... ...... -).'-157

-'I

F ig. f if ,3 - l rart/ afcu abd ,t,,,ntta 1 .v' ,.n trwat -. 1e I i , f 7 - -al, a ' ,Ii'; a 4 mi ',/ t -p, t -. 1,

.I... . . -. . ._ i ui*u~i 1laulc.,utuia~i~ r~uiuuI.(oI~ 1 iI~( -i.t7 . . . . . . .



043(42). Combhwit pointed, unfringed, median spine (Fig. 668).................................... 44

C:omb scale rather blunt apically, evenly fringed with short spinules (Fig. 669)..................47

Fig. 668 - (mni scale- Ar. puliI'o.ipes Fig. 669 - (>nmb .%ale -At'. triwrialit

14 44(43). Boss of %eniral brush weakly scderot ize(1 siphon withoL~t acus (Fig. 670).....................papago
(Plate 24)

Boss of* ventlral brush si ro nghy sclerotizedl or brush arising f'rom grid;: siphon with acus
(Fig. 67 1)............................................................................... 45

SS

* SSA

Uig.6 0 f; ttIUI)'I,,* I l' !1Pi?' ~)l i f~ 1 -A 1'. fig. h7 -- /atb PHIl .I, 1 (i//I PIIJI I ff I I-.I1

[ImllgIIIlII 1tirx.(d.lI'll lhnl i. ih~ jhs 24111) %1dIV I~.tA.............. 16



0 ,,. . -

• ,I.', •' , - ?

Fig. 672 - I)r.%aI v'' / thorax - .-lt.. purireipe. Fig. 674 ,,,d i',./ I,/ t1,. . -c.. t

I j

//

Fig. 673 - I.tc-al viwu' PI abdominal Mwgm w't I'Ml - A,. Fig. 675 - Latiral v'ir of[ abdommial eg, i lt iI11i - .

-165l . ( N,(C With stout, sulNapiIA spines (Fig. 676);, seta 7-(: single (Fig. 677) ................. aipt,

(PIic 0ll)

( :o ii t) s( l c( w iith vcvik , s u lba p it( i A s in u lc s ( F i g. 6i7 8 )h s;t a 7 -( C w iih 31 o r m o r et b ri a nc h e s. ( F ig .

I6 7 9 ) .......... .. ... ................................... ............. .................. u H t r

I Plailt I19)

1tit

/.

.4 ' ,

Cs Cs
Iig. 676 , ,,b 'Id - .- '. uI,',,/I Fig. 6Th ( ',,I , /, . e , /,,PI

159

.. . . ii •ii 1 i iiii mi



47

( 7 .7

qFig. 677 - Dorsat viewl of head - A,'. aegvpIti Fig. 679 - Dorvil Z'ieul of head - Ae. muell'ri

47(03). Ve-tit rail brutsh w-Iitthe 2 eanatiniiost setac single or (Iihle. usually wAith totallof'6pair-s of
fanlike setae (Fig. 680)................................................................ 48

Ventp~ral brush with at leatst one of the 2 candaiilmiost set ac 3-hra tiched or more, Lusually with
a total of either 5 or 7 failike setae (Fig. 68 1) .. . . . . . . . . . . .. . . . . . . . . . . . 51

/ x

NN

Fig. 680 - 1 aIrt / ulill ol ei bdUo ll l Ae"fl('?iI X\ - -. Fig. 68 I1 .Latral vi' ifvo (ibdh(Imflh?01A(gnti t NA tle

(liali( l t 11 atwide(st milt: i t ) scales usually noie than I5 (Fig. 682) ...........

(Plate 22)

Siphon %%,liil nc 2-ot Icss. inflatedl at middle atld sharplN redticed at aix \ kss i inl 0.5
E % ill o)f diatiutetc at %%idNlc pomit; mm) s~ alc, tisuall. Iewer than 15 (Fig. 683...................49

hg68 ,\ieo iio~bl m o ,,mpt '



0
49(48). Seta I-X usually single, rarely double; pecten with 7-1I spines, restriced to basal 0.2 of

siphon (Fig. 684) ................................................................. de'erticfia

(Plate 22)

Seta I-X double, rarely single; pecten with i0-15 spines, on basal 0.25 of siphon (Fig. 685) ............ 50

Cx
\ X/ ' "A'\-

(I .j//x ' ' "~ PS

x -

A0 PS

* Fig. 684 l I, in'/ , ,/ MII/n, ! ,'ui. I I Il - . r. Fig. W45 - l vir i ,/ fl tbdomu Pa l w,ii /, I Ill- - .

50(49). Sctat", 13-1\' similar in si/e and numbr of branhs (Fig. 686); scta 7-1) mosl triple
(Fig. 687) ........................................................................ mmltu/lda

(Platc 22)

Sct'a 1-1V , w it n orer l)iact's and usuall ,,akct dha nscta 13-I \.V (Fig. 6,88): sta 7-I)
utstalIN douleh (F g. fi8.) ....)........................................................ i'/tI //) 11

(llatc 22)

IVIV 13

13

p i. s8 -

r. ' i
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77

m. m
T T

Fig. 687 - Doral view o/ thorax - Ae. monticola Fig. 689 - Dorsal view of thorax - Ae. varipalpu.

3 I1-l7). Scia .-( weak. usually with 7 or fewer branches, nearer to seta 6-C than to liddorsal line
(Fig. 690); comb with 20 or more scales (Fig. 691) ........................................ bu geri

(Plate 17)

Seta .- ( st rong, with 8 or more branches, nearer to middorsal line than to seta 6-C (Fig.
692): com b with 15 or fewer scales (Fig. 693) ........................ ....................... 52

/ /

I N'

/ C

I ig. 690 - Iw 1 cv'l o,/ h,1 - .1". hu rI Fig. g ,692 --Donal vc",' o,/ hwd - A'v. t 'w?'imtu

162



F'ig. 69 1 - Lat'ra/Vi'leu i/ ahmau eL I wg icia 7 -Ait. Fig. 693- Lateral -iza~omnlq n ['11 A.

ha ?gro lrist'riaf us

Q251- . adle extendling more than R.6 disaiic to Ililventral line. seta I -X attached
cor)isidvrablv tlor-sal of v-etral boider of hsaddle; veintral brUsh with 7 pairs of fanlike setae
(Fig. 694).............................................................................. zomohilu.%

(Mlae 24)

S;1(I(11e nota extend ing more than 0.6 distaiwe to rnidvent ral line. seta I -X attachhed near to
vetr~ al bIordr of safl4l1e: ventral brush wit I 5A6 pairs of f~inlkc seta (Fig. 695)..........53

APP

!., 91tw' t bl m m lw i -i 1' i.6 5 -L im -r ,o blm n lw m i r

ymulhuN~ tmrmh
5152 Vaud "Ishon y"Ini X"Th6 pn ofOnlku viav(Fi. 66) ~li usalk na(hc'

I Vt)tl- alenils 6t'd u ahiumn/ofL~t'i \ e Ji 1la ( ;615 - I ca,,,lI';'Io'tI fbduil t mfN.

lfasa imInig l nrlpirFi. 696)..................... ............ -HaI
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FI. g. 6 fi - L ateraltI vi l ab ./dminal Ntg. w Xp %t At/ .s Fig. 698J L ateralt viwI tif b o ta % rgn(Po-,t. I/'PttrI.V i t,,

SA- SA

I ig. 704 -- tro lul,, o~ l s/'d hollu up, lrwla.\ I, Fig. 7699-- la p vivi' f %/''Iropp pull 'p p u .\-

5 I0 ) (1111-a (Phts d s cg~ it i i wii 2 mcio mos sia (Jg.c (Fi............. ......... ......................... O(Pil
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4 CS CS
Eig. 702 - Cmb.eat ,' - 4r. imgt)j*'r Fig. 703 C- .' mh ,rlr - .h'. I IImwr

))(53). Siphon inldex 1.0-5.0: apical c''tcen spiic liclrl1 equal to api( al dialueter ol siphom (Fig.
7 ()-t ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ./ 11(h il

7( )I ) /a' h,,
I ilaflc 16;)

Siphon id(ex tsuallh less than 4.0; apical pectien spine not more thao (.5 apical diameter
(A sip h o n (V ig . 7 15 ) .. ....... ..... .... .......... .. ..... ..... ..... ....... .... .. . ... . ........ .. 7

SS

I' I g. 74 - Idihrml v'icu' tp silni Ati /11Ui Fig. 705 - Li'l/ iu t-v~ -~ .lhw A. t. tanwh'n1IN

.) 7158). (im ilh %ilh S-16 s ale J ig. 7(kU ) ........................................................... 58

i S I (- .. . .. . . ... . . ... . . . .l

C5 Cs

c <\

/X

ho. 7n-1,/ U!n f hm,,i n,/1/I ,. Hg. 707 Lwt w/ te , o a,,o/ ethdop/,ifl ,m( Wii i I ItlI1
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58(57). Saddle extending near to midventral line; anal papilla-saddle index less than 1.5 (Fig.
708) .............. I............................................................ punci odes

(Plate 25)

Saddle extending only about 0.5 to midventral line; anal papilla-saddle index 2.0 or more
(Fig. 709) ....................................................................... inpiger

(Plate 22)

X APP

x APP

Fig. 708 -Lateral view 'of abdomirtalsegment X - Ae. Fig. 709 - Lateral 7,ie71'ofabdlomintal.segm~tent X - Ae.
linc U(d impiger

59(57). Seta I-A shorter than saddle (Fig. 7 10) ..................................................... 60

Seta I-A longer than saddle (Fig. 711) ................................................... 65

Fig. 7 10 Lateral ofe ( abdominal wgument X\ - Ar. Fig. 711I Loteil viow ufabdmmioai eginet X. -

f(0(59). Sctac 5,641 single. rarelyv dohuble (Fig. 7 12) .................................................. 61

Scia 5-C %%iih 2-4 branches, seta 6-C usually double (Fig. 7 13)..................................63

-6

0 5

Fig. 7 12 - l wi~l z0,i uo/ l,,'od - lv'. mv'lvmtt F ig. 7 13 - f luo vow uf lotad A lv.otihvu



6 1(60). Seta 1 attached (hstad to middle of'siphion (Fig. 714); seta I -M about equal to seta 2-M in

length (Fig. 715) ........................................................... (in part) inelammon
(Plate 23)

Seta I attached about at Midd(le of siphon (Fig. 716); seta I -M longer than seta 2-,M (Fig.

717) ..................................................................................... 62

Fig. 7 14 -Lab' ral viC7I tt/ mlhi/Tt At'. metanimi Fig. 716 L at'ral view' o/ ilhon Ae. stimu/an.s

TT

F ig 7 15 D o s~r a l v ita' of/ horax A t'. m d'la im n F ig . 7 17 - I -Vrxa V i ' 1' o/ h orax - A t'. .% im la fr%

62(fi1). (]()ill Scale with] 1 -3 mlidal spinecs 2(0 lengthi of'subapical spiiules, 0r more (Fig. 718),

usually with morc than 35 combh scales (Fig. 719).......................................... tvadtttok
(Plate 10f)

* (Comub scale 161t1 median spine about ).5 length of snlbapical spimiles (Fig 720): iisua1Ik

iceei t ha 35 (()iul) scales (Fig. 721).................................................. %toIUI(Ilt.
(Plate 1 1)

7167



Cs .

;t \\ /:A 7 /1

I I / )
Fig. 719 - Lateral view of abdominal .egment VIII - Ae. Fig. 721 - Lateralsegmepit o/abdominal.egment 'llI - Ae.

nevademl~is .xtimulamn

63(60). Seta I-M longer than seta 3-M and seta 5-C (Figs. 722, 723) ............................ mercurator
(Plate 11)

Seta I-M shorter than seta 3-N1 and seta 5-C (Fig. 724, 725) ................................... 64

Sr ,7 'F T -

/ II' m
/ c

/iM 7 D

Fig 72 3 lr 1 'two hrx-'I.mruao i. 72 I~o' / M'e'o hrx I.xitc

//

t

4 , .1' I 5 C

'\/

• \

Fig. 723 - D l/ view of thoax - .Act. mi'r uratr Fig. 72,1- l)or. uI viewu /toax - .4c. 'titu,

},IbM

I ) ,,,



64(63). Siphon index 3.2-4.0 (Fig. 726); comb scale with stout, subapical spinules (Fig. 727) (in par)/lavecen

Siphon index 2.5-3.0) (Fig. 728); comib scale with subapical spinules weak (Fig. 729)............ lt icUA

Fig. 726 - Lateral viezi o/ siphoan -Ae. flavescens Fig. 728 - Lateral view' tj silwtn -Ae. 'i wticu

It

, 4 i

Fig. 7 27btr~ -wz ':n bdmlm wgnia - 1,,.al~nn Fig. 7 2932/,a - .1g.l cici, abom ( wgrtsX

6539.Poteir ore dSt(~t(~i uie i. 3u et IMwih3- b~ hs g.7 I.....h69jna



TTI

Fg731 Draviw thorax -Ae. %chizopinax seta73 Donail ieU. Oj thorax - Ae. aboriginis 7

66(5). eta5-Cwith 4 or more branches, seta 6-C with 3 or more branches (Fig. 734) .................. 67

Sea - with 1-3 bacerrl -rnhdsta6Csingle or double, rarely triple (Fig.

5

CC

Fig 734 IMP sa viui o/ he~d Irl. pnlhims Fig. 735 Dov view- o/ head -A.1. do~In i%

666.Scta I -\ abou)tI Icnthl of anicttima. mr bo)igy (Figs. 736. 737. .................................. 68

Scl' I -N 11111(hl Shohuvr than aiima (Figs. 738, 739. .............. .......................... 70

1701
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Fi.76- Ce oa... . uaFg.. 78 A-a il otrx-e. c. cndn

' i'
M

\ ,,

Al I

* I ~.

/ C ;

, /

Fig. 737 I-- r i,, i/ he'ad - .h. pullat U Fig. 739 - lorwil view m head - A'c. t. -a adep

68(6i7). Scia 3-1' ,ingic (Fig. 7.t0): with 70 or morc comb scdlcs (Fig. 7] 1) .......................... pnp.s

(Plate 18)

sc.tli 3-I (O1 ) 0 or tiple (Fig. 742)1 with 60 or icwctr (o ) salcs (Fig. 7.13) . ................. 69

ig -T" \ A'p 3d ,t w M a Ir m pV g .7 2 D O ml i w o/ thi' v n h h

$ 2 I 7 217

1

Fig. 7-It) - l~ D t~ /r't,'w' th,,rq - . [~ m~um /, Fig. 7.12 - l,,tta/ ,'i,'' ,,f (tt x - .A,. fml/u

171
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I. 
.

/1

i "\ 

" i I

Fig. 74 1 - Lateral view of abdominal wgmet VIli - Ae. Fig. 743 - Lateral view of abdominal segment VIII - Ae.
pionip,% pu/latun

69(68), Seta 5-NI branched (Fig. 744), seta I-X about 0.5 length of saddle (Fig. 745) ................ pullatus
(Plate 27)

Seta 5-M single (Fig. 746); seta I-X about equal to length of saddle (Fig. 747) ............. antator

(Plate 191

1, ' 7 , '/0 1 /

1 ,2

I 1g. 71.I - ) ?%/ ; ', *'th, -b u; . 1. / iull alu, 
Fig. 7. 1 - I)or~al ",, 

iv':, q t 'w - v'. atator



6x

~-7j

Fig 75 Lterl ie (/ bduinl~gpwp X v Fg.747 - atra veuofabomna semet -Ae

/ - - - .fo

70(7) Sta A no i m e osd l;sp onid xls h n25(Fg 4 ).............'oo

F1ig. 745 1 c %%ii t vie Ipja a~dum~a ."11 'n Npi -c 11111 Fig 747 )1 u a1 1laal vpiew il abdcnna Jemn Xg -5

7017.St I \ ii )1,1 % Ill 3, 1i (I ;to1 5l~ e J i.)751O1 .t(e .. s.. h..5.Fi. 748)... .. ................ ......... fogit
(Plate 19)

Sehi I I It tihe(Id %% (l 5dIle siphona sinueJ g.( 7r-)ore (Fiig 749).......J ..................... 71i

17
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CS CS

Fig. 750- Coml b h- A"e. thibaulti Fig. 752 Comb scale - A'e. c. ranadeni,

6

Fi'g. 75 1 Do.rsal view o/ (Ibdufflifl Af'4ginew% 1-1/ At. Fig. 753 - wrg io 1 (b~l'li #Lmf'?t% -1I-11 -,.41..

1 i /b (Utiltidt'pi

7 2(66t). Sci I -N eu al~i t() length ()f sadldIc, ()t louiger ( Fig. 754) .. . . . %.. . . . . . . . . quallh r

(Iidtc 27)

scut I -N.soi thain sad(I(Fig. 755 .................................................. 73

x

\\

I

Y~~I Fig. 75 1 Dtral (dw /alpdmw/d v ito t 1-1 Ife. . b73 Iral,' Po/ah~im -''If' I-I.ft

lh~ ~ ~~~1 1h l ~rn
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7 ! 73(72). Seta I-M about equal to length of antenna, or longer (Figs. 756, 757) .......................... 74

Seta I-M si..-l hban antenna (Figs. 758, 759) ......................................... 76i'°I i' "
3 P

Fig. 756 - Dorsal view of thorax - Ae. dorsalis Fig. 758 - Dorsal view of thorax - Ae. increpitus

Z ji' N\

I / /

7\/

/ //

5 C

Fig. 757 - Dorsal vieu, o head - Ae. dorsalis Fig. 759 - Dorsal view of head - Ae. increpitus

74(73). Pecten extending to distal 0.5 of siphon, the 1,2 apicalmost spines stouter than preceding
two and about 2.0 length of seta 2-S (Fig. 760) ................................. (in part) campestris

(Plate 12)

Pecten in basal 0.5 of siphon, the 2 apicalmost spines not much stouter than preceding
two and about equal to seta 2-S (Fig. 761) ............... ................................... 75

V,1 2-
- ---- .

N. - -

Fig. 760 - - lateral view of siphon - Ae. campestri, Fig. 761 - Lateral view o/ siphon - Ae. dorsalis

175



75(74). Seta I-A about 0.5 length of saddle (Fig. 762); the 4 setae 5,6-C usually single or the total
single and branches of branched setae rarely more than 7 (Fig. 763) ..................... dorsalis

(Plate 18)

Seta I -X almost equal to length of saddle (Fig. 764); the 4 setae 5,6-C usually branched, the
total single and branches of branched setae usually 10, not fewer than 8 (Fig. 765).........grossbecki

(Plate 22)

x /

Fig. 762 - Lateral view, of abdominal s~egmnent X - Ac. Fig. 764 -Lateral viewl of abdominal siegment X - Ac.
dorsalis grossbecki

7 0A
5 c

5 C

Fig. 763 -Dorsal viewz, o/ head - .4e. dorsli% Fig. 765 -Dors~al vi'uu head - Ac. grossb'eki

76(73). Comb scales 36 or more, with median spine no( stouter than subapical spinules (Figs. 766,

chu n/lillesi%
(Plates 17, 20)

(;() scales fewer than 35. wid Iinmedian spine Slouter thlan subapical Spinuics onl at least
some scales (Figs. 768. 769) ...................... I.................................... ..... 77

* For provisional separation of comniuniN and churcill'n.i, see Ellis and Brust (167).

176



, . CS

Fig. 766 - Lateral view of abdominal segment VIII - Ae. Fig. 768 - Lateral view of abdominal segment VIII - Ae.
communis melanimon

I"

CS CS

Fig. 767 - Comb scale - Ae. communiv Fig. 76) - (,omb scal - A4. mdanimo

77(76). Pecten extending distal to middle of siphon (Fig. 770); seta I-IV.V short, multibranched
(Fig. 77 1) .................................................................. (in part) m da ,, ,ni

(Platc 23)

Pecten confined to basal 0.5 of siphon (Fig. 772); seta I-IV,V long, single to triple (Fig.
773) ........................... ............................................... 78

177
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I~ Iv

IVV

W44

Fig. 771 -Dorsal view of abdominal segments JV-V - Ae. Fig. 7 73 - Dorsal view of abdominal segments IV- V - Ae.
melanimon increpitus

78(77). Setae 1,3-P usually single (Fig. 774); seta 5-C single (Fig. 775); saddle finely aciculate
along posterior border (Fig. 776)................................................. implicatus

(Plate 24)

Setae I ,3-P usually double (Fig. 777); seta 5-C double or triple (Fig. 778); saddle coarsely
aciculate along posterior border (Fig. 779).......................................... increpitus

~Ff~r~~ /7(Plate 14)

& 1

M A ~ M

Fig. 774 -Dorsal view o/thorax - Ae. irnplicamis Fig. 777 Dorsal view' o thorax - Ae. ipicripitus

178



5

Fig. 775 - Dorsal view of head - Ae. implicatus Fig. 778 -Dorsal view of head - Ae. increpitus

Fig. 776 Lateral view of abdominal segment X - Ae. Fig. 779 -Lateral view of abdominal segment X - Ae.
implicatus int-repitus

KEY TO FOURTH STAGE LARVAE OF THE GENUS ANOPHELES

I1. Setae 5-7-C small, single or double (Fig. 780); seta 6 plumose on 1-VI (Fig. 781) ....... ..... 2

Setae 5-7-C large, multibranched. plumose (Fig. 782), seta 6 nonplumose on IV-VI (Fig.
783) ................................................................................ 3

179
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o7

'.-7 6 5C

, Fig. 780 - Dorsal view of head - An. judithae Fig. 782 - Dorsal view o] head - An. albimanus

- V I v

Fig. 78 Dosa veqaboiasemns-V- . Fi.73 Dwvi e qaboilsgmn%/V-A

III 1 6I

1180

6 .

III. 6

6:$.[

1-i- \ x6

"I1"2"V

-.. Fig. 781 - Dorsal view o/ abdominal segments l-V! - An. Fig. 783 - Drsal vie O[ a udininal .se'gment. 1-1"1 - ,An.
judithae alintaiu n u,

"I 18()
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2(1). Setae 2-C (inner clypeals) widely separated, closer to setae 3-C (outer clypeals) than to each
other (Fig. 784); seta 13-1I-V and VII usually 3-branched (Fig. 785) ........................ barberi

(Plate 30)

Setae 2-C close together, closer to each other than to setae 3-C (Fig. 786); seta 13-1I-V and

V II usually single (Fig. 787) ............................................................ judithae
(Plate 30)

Fig. 784 - Dorsal view of head - An. barberi Fig. 786 - Dorsal view of head - An. judithae

13 

II

13/ / /1
t ie l i /, t

I13/

IV 13 ~I

V

VIA 3 AVII 1

44

Fig. 11- Iia lno bdmnl.igun~I-171I - An~. Fig. 787-1 etaral view' ol flbdoiall .gflU'fl 11-171 - An,.

larble'r uldjf/,ar



3(l). Seta 3-C unbranched (Fig. 788) .............................................................. 4

Seta 3-C with 5 or more branches (Fig. 789) .................................................. 6

3 3 3

Fig. 788 - Dorsal view of head - An. albimanus Fig. 789 - Dorsal view of head - An. quadrimaculatus

4(3). Seta 1-1-VII palmate, leaflets with margins smooth (Fig. 790); setae 2,3-C aciculate (Fig.
791) ................................................................................ albim anus

(Plate 30)

Seta I palmate on III-VII, leaflets with serrate margins (Fig. 792); setae 2,3-C smooth'
(Fig. 793) .................................................................................. 5

~IV

,

VII

Fig. 790- Dor.sal ziei of abdominal segments 1-VII - An. Fig. 792 -Dorsal view ofabdominal segmentws I-I'll - Ain.
albimanus pseudonitict ipennis

182I-



3 I

Fig. 791 - Dorsal view of head - An. albimanus Fig. 793 -Dorsal view of head - An. pseudopunctipennis

5(4). Spiracular apparatus with caudal margin of posterolateral spiracular lobe produced into
elongated, dark process (Fig. 794); seta 24IV single (Fig. 795) ................... pseudapunctipennis

(Plate 28)

Spiracular apparatus without elongated process on caudal margin of posterolateral
spiracular lobe (Fig. 796); seta 24TV usually double or triple (Fig. 797)................ franciscanus

(Plate 28)

N N

d~ 11
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2

Fig. 795 - Dorsal view of abdominal segment IV - An. Fig. 797 -Dorsal view of abdominal segment IV - An.
pseudopunictipennis franciscanus

6(3). Seta 3-C with fewer than 11I branches (Fig. 798)..........................................atropos
(Plate 28)

Seta 3-C dentritic, densely branched (Fig. 799) ............................................ 7

[1 3

3

- C K

Fig. 798 -Darsal view of head - Art. atropo.8 Fig. 799 -Dorsal viewl of headl Apt, qiadrimaikum

7(6). Seta 0 well developed on IV,, with 4 or more branches, about equal in size to 2-IV,V (Fig.
800)......I.....................................................................(01 f(41 fl

(Plate 3 1)

Seta 0 minute on IV, single to triple, much smaller than 2-lV.V (Fig. 801) .................... 8

184



Fig. 800 - Dorsal view of abdominal segments IV-V - An. Fig. 801 -Dorsal view of abdominal segments JV-V - An.

crucians punctipennis

8(7) Seta 2-C simple, sparsely aciculate toward apex (Fig. 802); seta 1-P with 3-5 strong
branches from near base (Fig. 803).................................................. walkeri

(Plate 28)

Seta 2-C simple or forked in outer 0.5, without aciculae (Fig. 804); seta 1-P weak, single or

branches in outer 0.5 only (Fig. 805)..................................................... 9

2 s~

C

9\/

Fig. 802 - Dors~al view (Ij head - A n. walkeri Fig. 804 - J)~d vniewn of head - An. pimdrirdarihls

185



Fig. 803 - Dorsal view of thorax - An. walkeri Fig. 805 - Dorsal view of thorax - An. quadrimacvlatus

9(8). Seta I-IV-VI fully palmate, -Il and VII not more than 0.7 as large, leaflets usually with
m arginal serrations fine (Fig. 806) .......................................................... 10

Seta 1-Ill-VII fully palmate, apical 0.5 of leaflets with coarse marginal serrations (Fig.
8 0 7 ) .... .................. ....... ..... .... ........ ... .......... .......... ...... ........... 11

IVI

I II

/ / I

VIII

F i g . 8 0 6 - -D ~l 140 1 1iew a /dolPt i al.%eg nir nth 1- ('11 - A ii. F ig . 8 (0 7 - D o rsal 140 71'01 abdo u .Is ,,p e ntb I- V II - A n
brdhYi quadripiaculat%,

100)). Sca 1-111 Ibetter developed palmate seta than 1-1 (Fig. 8,08); sela 5-11 usually uilh f*(%%.'l
th a n | 9 b ra n ch e s (F ig . 8 0 9 ) .. ....... ... ........... ..................................... .ra d le ' i

(Plate 29)

Seta~ 1-11 n I n uch bet ter developedI pa|h||a|c s eia than 1-1 (Fig. 8 10). stal 5-11 %%ill, 9 ol
1110 1C bran ches (Fig . 8 11) ............................................................ georAiaa t~s

(Plate 30)

186
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011

IVI

IV V

I i

VII II

Fig. 808 - Dorsal14ieu of abdoininalsegments 1-VII -A An. Fig. 810 -Dorsal iew, of abdominal segments 1-VII - An.
bradlevi georgian us

5 55

Fig. 809 D Iorsal vh'ii q/f abdominal segmeni 11 - An. Fig. 811 I - 1oral i'nof abdopmalseIgmt~u 11 An.

lbradl'vi ge'(Igiannl %

11(9). Seta 2-C usuallk with 2-5 branches in outer 0.5 (Fig. 8 12) ................................ (iarlei
(Plate 28)

Scta 2-C; simiple (Fig. 813)............................................................. 12
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p3.

8

Fig. 812 - Darsal view of head An. earlei Fig. 813 -Dorsal view of head - An. quadrimacudlus

12(1 1). Alveoli of setae 2-C separated by more than diameter of one alveolus; setae 8 , 9-C large,
usually with 8-10 branches (Fig. 814) ......................................... quadrinmaculalus

(Plate 3 1)

Alveoli of setae 2-C closer together than diameter of one alveolus-. setae 8 , 9-C smaller,
usually with 5-7 branches (Fig. 815)..................................................... 13

22

C
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13(12). Setae 2-IV.V usually single (Fig. 816)........................................... occidrentalis
(in part) perpIexens

(Plates 30, 29)

Setae 2-IV,V usually double or triple (Fig. 817)........................................... 14

Fig. 8 16 - Dorsa vi er 0/ abdominal segments lV-V - An. Fig. 81 7 - Dorsal view of abdominal segments JV-V- An.
occidenkilis punctipennis

14(13). Segments IV-VI with 3 small, accessory, tergal plates (Fig. 818); seta 1-A attached at or
distal to basal 0.33 ol antenna; dlorsal apotome with integument spotted (Fig. 819)..........rfeeborni

(Plate 3 1)

Onily I accessory, tergal plate on IV-VI (Fig. 820); seta 1-A attached within basal 0.33 of
antenna; dorsal apotonie with integument irregularly banded (Fig. 821) ............... punctipennis

(in part) perplexens
. (Plate 29)

IV

IVI

V

V

Fig. 8 18 -Dorsal viewl of abdominal segmfents l1-VU - An. Fig. 8201 -Dlorsal view' of abdominal %egnu'nt% Wl- 17 -An.

Irreborni /fli /pen nis
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k / '\/

DAp

DAp

Fig. 819 - Dorsal view of head - An. fteeborni Fig. 821 - Dorsal view of head - An. punctipennis

KEY TO FOURTH STAGE LARVAE OF THE GENUS CULEX

1. Seta 6-C with 3 or more branches (Fig. 822)(subgenus Culex) ................................... 2

Seta 6-C single or double (Fig. 823) ......................................................... 14

6 /,

/ /

Fig 92 -,owtv z, qe x P li n i. 8 3 - M vl vtzo w l -

F i l i g. Kl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ba a vtt

Sihon "o aca "sa('.

I t'' * i / N , ,' j.

6 C
,i C

/ (5

Fig. 822 - loral 'iew j) htial - Cx. pipire,% Fig. 823 - l),r~ aI 'un' n head - (\. ter rdton'

21I. Si| pin ma i'hulai c * wit I larger aictilae apihalhy (Fig. 824): sc'gtlti \ with '2 anala p~apillac"

" ~( Fig. t'€, ) ........................................................................ h!ahaini', l

(P~late 25)

Sip~h on n otl a uitulate (Fig. 82(): weg tttnt X wii h 4 anal p~apillae (Fig. 8€27) . . . . . . . . . . . .

1510

• ,l - I l I4- n l



SS

Fig. 824 - Lateral view of siphon - Cx. bahamensis Fig. 826 -Lateral view of siphon - Cx. pipiens

Sa /
X APP X APP

Fig. 825 -Lateral vieu' (fabdominal segment X - Cx. Fig. 827 -Lateral view of abdominal segment X - Cx.
bahamensis pipiens

3(2). Pecten reaching distal 0.75 of siphon, apical 4,5 spines large (Fig. 828) ........ ......... interrogator
(Plate 32)

Pecten confined to basal 0.33 of'siphon, spines not unusually large (Fig. 829);...................4

.*. S

Fig 828 -Lateral view ol sip/urn - (.. interrogato~r Fig. 829 Lateral view of viphn (x. tarsalis

4(3). Siphon setae long, irregularly placed, mostly single (Fig. 830) ...................... 5

Siphon setae placed lineally, somietimies with 1.2 pairs dlorsally out ofi n ostly hrainc hed
(Fig. 83 1)............................................................................

C5

Fig. 830 - Lateral viez*' oI s ip/t - x. rest nans Fig. 831 -LIateral ieze tof lj)/lot Cx. tevrsalis

191



5(4). Antenna not markedly constricted distally, seta I-A attached near middle (Fig. 832) ......... restuans
(Plate 38)

- - Seta 1-A attached at constriction in outer 0.33 of antenna, distal part more slender (Fig.
833) ......................................................................... himu

(Plate 39)

AA V.

Fi.82-4 oslvewoatna x esumFg 83-Dralve"o atnn - x thi; j

6(4 . iph n ith s v r ls i e e ra e (i. 83 ) . . . . . . . . .. . . . . . . . . .... ca na o

Fig. 832 - Laoral vieze olsilann - x. restuan. Fig. 83 - DXorsa viw71 of anten- Cx. thribu

76). Siphon with sevaeral spri ineea uapex (Fig.834)........................................... 8

Siphon withou-5 pinse near ax (F tig. i 35).........................................

S. . . .. .

* F V.192
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S - (

Fig. 836 - Lateral view of siphon - Cx. tarsalis Fig. 837 -Lateral vieuw of siphon - Cx. pipiens

8(7). Siphon index 4.5-5.5, usually with 5 pairs of setae (Fig. 838).................................tlarsalis

(Plate 34)

Siphon index 8.0 or more, with 6-9 pairs of setae (Fig. 839)................................ chidesteri
(Plate 34)

S

Fig. 8380- Lateral vw o/ siphon - Cx. tecaralis Fig. 8391 Lateral view of siphon- Cx. cideen

9(79). Siphon ithe 34pirsof5ea (Fig. 840) ........................................................ lra('

Siphon ithe 4,5pais-f8ta (Fig. 84).......................................................... 12

S 
.: -

Fig. 840 - Lateral view oJ sip/on - (x. dedrato Fig. 841 Lateral view oj siphon - (x. saipieflA

11(10). Aciculae on (lorsoposterior aspect of saddle much larger thai those at dor sal middle (Fig.
844); seta 6-111.1 V usuiallv triple (Fig. 845).................................................... flwi

(Plate 371
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Aciculae on dorsoposterior aspect of saddle not much larger than those at dorsal middle
(Fig. 846); seta 6-III,IV usually single or double (Fig. 847) ................................. pipens

- - -- uinquejasciatus
__-_______--- __ (Plate 36)

SSo

x .:

Fig. 844 - Lateral vieu of abdominal segment X - Cx. peus Fig. 846 - Lateral view of abdominal segment X - Cx.
pipien"

\6

:"' ' " / .

6 K",6 t~

S" IV

IV1

Fig. 845 -Dorsal viewi of abdominal segment.s Ill-IV - Cx. Fig. 847- Dorsal view ol abdotinalv egmenit Ii!-I1" - Cx.
peus pipe'a

* 12(10). Thoracic integument with fine aculeac; seta I-M suhequal to 2-M (Fig. 848); seta I-X

single (Fig. 849) .................................................................... w g, ipalpu,,,
(Plate 37)

Thoracic integument glabrous; seta I-M much longer than 2-N% (Fig. 850); seta IX
usually double (Fig. 85 1) ................................................................... 13

g 2 i M

Fig. 848 - IDnrwa view of Ithorax . Cx. tigri/pl/nis Fig. 851) - I~nrwa viv'w .i/ lhira\ - C\. wdalnu

• 19.t



x

Fig. 849 -Lateral view, qj'abdoninal segment X - Cx. Fig. 851 -Lateral view, of abdominal segment X - Cx.
nigripalptis salinanu.m

13(12). Siphon usually with 5 pairs of setae. most often 2 pairs dorsally out of line (Fig. 852) ... erythrothorax
(Plate 34)

Siphon usually with 4 pairs of setae. only I pair dorsally out of line (Fig. 853).............salinarizis
(Plate 35)

SS

Fihg. 852 - Lateral view '4 osip/iou - Cx. erylhrothorax Fig. 853 - Lateral vieuw of siphon - Cx. salmnarius

1401). Pecten spintes wit hou t lateral denticles (Fig. 854); seta 4-A much shorter than 2, 3-A (Fig.
855)( subgenrus Iinole%tes)............................................................... latisquama

(Plate 24)

*Pecten spines with lateral denticles (Fig. 856); seta 4-A about as long as 2,3-A (Fig. 857).......... 15

1 ig. 854-1 Iateral view o/ %iphon -Cx. lalis quama Fig. 856 -Lateral view o/ .Alphon - Cx. peccator

Fig. 855 Iwu ~i ho of hi-ad - Cx. lotisquaima Fig. 857 - loi%al vicwu f/b-od * CA. fw alo?



* 15(14). Pecten spines with 1-4 lateral denticles; seta 2-S straight; siphon without subdorsal setae
(Fig 858(subenu.Neoc.ex ....................................................... 16

Pecten spines with 10 or more denticles; seta 2-S strongly curved; siphon with 1 or more
pairs of subdorsal setae (Fig. 859)(subgenus Melanoconion).................................. 20

S __ _

2-S
Fig. 858 - Lateral view of siphon - Cx. territans Fig. 859 - Lateral view of siphon - Cx. peccator

* 16(15). Setae 5 ,6-C about equal in length, double (Fig. 860); seta la-S about 1.5 longer than
distance from its alveolus to base of siphon (Fig. 861) ............................... arizonensis

(Plate 32)

Seta 6-C longer than 5-C, usually not both double (Fig. 862); seta la-S not more than 1.2
longer than distance from its alveolus to base of siphon (Fig. 863)........................... 17

CC

5 5

4Fig. 860 - lDuivi/ viewr heaurd - (x1. aizufl('Mu Fig. 862 -I)MVIl 7401 0/ head - (x. lerrian.%

S

Fig. 81 L Iateral view o/ %iphop x. ri zfppw'i F 1ig. 863 - ILtenal v'iew fil s/)ihon - (.. ferrlalwI



17(16). Siphon 6.0-8.0 longer than basalmost seta, index 7.0-9.0 (Fig. 864) ......................... apicalis
(Plate 33)

Siphon less than 6.0 longer than basalmost seta, index usually less than 7.0 (Fig. 865) ............ 18

SS

Fig. 864 - Lateral view a] siphon - Cx. apicalis Fig. 865 - Lateral view of siphon - Cx. territans

18(17). Seta 5-C with 3 branches, seta 6-C double (Fig. 866) ....................................... reevesi
(Plate 33)

Seta 5-C single or double, seta 6-C usually single (Fig. 867) .................................... 19

//
CC

6.

Fig. 866 - Dorsal view of head - Cx. reevesi Fig. 867 - Dorsal view of head - Cx. territans

19(18). Seta 5-C single, occasionally double or triple (Fig. 868); abdominal segments Ill-V evenly
pigm ented (Fig. 869) .................................................................. territa rs

(Plate 33)

Seta 5-C double, rarely triple (Fig. 870); abdominal segments III and V more darkly
pigm ented than IV (Fig. 871) ........................................................... boharti

(Plate 35)
/

.C ., -,--

Fig. 868 - Dorsal view t] head - Cx. territa,% Fig. 871) - Dorsal viezw o/ head - Cx. bohorti
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IV IV

i.i

i \ -

Fig. 869 - Dorsal view of abdominal segments Ill-V - Cx. Fig. 871 - Dorsal view of abdominal segments III-V -Cx.
territans boharti

20(15). At least some comb scales with large, median spine (Fig. 872) .................................. 21

All comb scales evenly fringed with subequal spinules (Fig. 873) ............................... 22

',4 ,

CS CS

Fig. 872 - Comb trale -Cx. pil,%u.% Fig. 873 - Comb .cale - Cx. atratu%

21(20). Siphon distinctly curved, index 4.5 or less. distalmost seta very near apex (Fig. 874) .......... pilaus
(Plate 32)

Siphon only slightly curved, if at all. index 6.0 or more. distalmost seta not near apex (Fig.
8 7 5 ) .... .......... ...... ................. ... .................. ..................... .. ,rr a tirlo

(Plate 37)
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I p lI I I i Il n . I ,-. ".

Fig. 874 - Laleral view / iphon - Cx. pilosus Fig. 875 - lateral view of siphon - (ix. erraticus

22(20). Siphon index more than 7.0 (Fig. 876) ..................................................... 23

Siphon index 7.0 or less (Fig. 877) .......................................................... 24

S S "--

" '- -- - - - m.- 2)t . -
; t, .- ...... .----- .:;~~--~ ~1~--~> -----.. ~.

Fig. 876 - Lateral view o/ siphon - Cx. opisthopus Fig. 877 - Lateral view (f siphon - Cx. peccator

23(22). Seta 7-1 double (Fig. 878); saddle not aciculate dorsoposteriorly (Fig. 879) ................ opisthopus
(Plate 36)

Setat 7-1 single (Fig. 880): saddle with large aciculac dorsoposteriorly (Fig. 881)...............at rains
(Plate 34)

Fig. 78 - ortral iew o/ abdominal gment i - Cx. Fig. 880 - I' et ral view of abdominal e,(?nenl I - Cx.
/lnpsth .) A atratus

-4T-- _

Fig. 8'79I -- ~ t" l vih' u , of '+ Naddle' - x (\.pisth./mw Fig4. 81 1 ,-- liwti' l vi'ijw of %ddle' C.v. uhm itu\

19!
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24(22). Comb scale short, the fringed apical portion about length of basal portion, no elongation
in m iddle (Fig. 882) ................................................................. abominator

(Plate 32)

Comb scale long, with a narrow elongation in middle between base and apical fringed
portion (Fig. 883) ......................................................................... 25

I"
CS CS

Fig. 882 - Comb scale - Cx. abominator Fig. 883 - Comb scale - Cx. iolambdis

25(24). Seta 5-C thin, much thinner and 0.5 or less length of seta 6-C, without aciculae (Fig. 884) ........... 26

Seta 5-C stout, about 0.75 length of 6-C, lightly aciculate (Fig. 885) ............................ 27

/A",

6 6

5 5 /

Fig. 8S4 - DoraIl view' t/ head - Cx. peccatr Fig. 885 - v)ireal 'w o htad - Cx. iolambdi.

26(25). Se'la 2-S without sconrlr\ bo)i:t'tl spini with 15 I Iuy Ior e. latcral dciilicles ( Fig.
S (i) ................................................................................... a pi

(Plate 32)

Seta 2-S with se(oldat- tooth; l)Cp(li spiie with t-Ncr than 12 coarser, lateral dentkles

(Fig. S87) ......................................................................... prritl

(Plate 38)
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s V A

S,

2S

PPS

P S 2 -S

Fig. 886 - L.at'ral viewi ol iptl?- Cx. apip. Fig. 887 - Lateral vie o/ .iilhon - Cx. pecratur

27(25). Sta 5-C ustuial double; length of Setac I -C mostly no longer ihan 11.6 th (listance between

their bases (Fig. 888) .. ................................................................. iliam di

(Platt 35)

Seit a5-( tisually triple; Iength of setae I -( mostly at least 0.7 the distainc bet weti, their

bases (Fig. 889) ................................................................. mulrt,1Mm
(Plate 38)

A

/c

/+97,

Fig. 888 - \or,, vie h(wi - ( .. i/mbdi ig. 889 - l I'11a of h/l I/I

KFY TO FOU T Hi STIAGE I.ARVAI ( OF.HI F. G;IF' N U (" 'I I

I. Si phon witt Ito ofvi 8-1 i actt aintig mtid %leittt t51)es( I (Fig. 890)(sutbge tt (:I11olf ua t) ....... /euuuow

,i citt 12)

i)ili1O with scwav ot8 t-'wise (list ii (i n ti/( ttli lrilttttd i tON (Fig. 89) i ............ ......... ...... 2
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I .. . .. .

S4

Fig. 890) - Lateral view o/ .iphon - C . mdlanura Fig. 891 -Lateral view o! .iplhon - C.. inornala

2(l). Antenna longer than head. seta I-A attached to distal 0.33 (Fig. 892); siphon without row
of single setae distal to pecten (Fig. 893)(subgenus Culkella) .................................... 3

Antenna shorter than head, seta I -A attached near to middle (Fig. 894); siphon with row
of single setac distal to pecten (Fig. 895)(subgenus Culiwla) ..................................... 4

.,/

A ; 1 ,

Vc
j1 7 1 ",K 1'

/

S(Fig. 892 - araI/ view o[ hd - C. wrilat,.O Fig. 894 - lawral vi'h (I he'adI - (.%. iflttata

0s

Fig. 893 - Lafteral Vi'71i t)f .Nilhwi - (. mwarlitaf Fig. 895 Iavra ic I' I ipubou (N. twivirai I

2402'20r



3(2). Seta 5-C usually with 7 or more branches (Fig. 896); ventral brush of segment X with
16- 18 fanlike setae (Fig. 897); seta 7-C mostly with 9 or more branches (Fig. 896) ......... minnesotae

(Plate 45)

Seta 5-C usually with 5 or fewer branches (Fig. 898); ventral brush with 19-22 fanlike setae
(Fig. 899); seta 7-C mostly with 8 or fewer branches (Fig. 898)......................... Morsitans

(Plate 48)

it/

pill o o''0,1iIlfl t

412).~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~' 6Aj111,]ilt ldlmllc i nl N(i.90 . .............

\.1m 47\*

S41. 64 %11 c % lb .1( i . ld i1,11 m cfha )lg . . l]% 'I'C ( ig.0 ) .. . . . .. . .

I2113



.

/6

66V
C .

5

Fig. 900 - Dorval view Yf hed - Cs. intaliens Fig. 901I Dorsal view, of head - Cs. inornata

5(4). Seta 4-C nearly equal in size to setae 5, 6-C (Fig. 902); saddle with coarse aciculae
dlorsoposteriorly (Fig. 903) ....................................................... part iceps

(Plate 41)

Seta 4-C much shorter and with branches thinner than setae 5, 6-C (Fig. 904); saddle not
aciculate dorsoposteriorly (Fig. 905) ...................................................... 6

6.
5'4

* C

Fig. 902 - IAhrua v'iv fo/ head - C.% /barfioe)A Fig. 904 - I)(prwa virw of hcad - C . inrornala
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Fig. 903 - Lateral view, oJ* abdominal s'egment X - Cs. Fig. 905 -Lateral view, f~ abdo~minal .'egmeni X - C.
pa rtireps inornata

6(5). Seta l-X with rather strong branches equal to length of saddle or longer (Fig. 906).......... inornataq (Plate 44)
Seta l-X with fine branches, shorter than saddle (Fig. 907)............................. 7

7--_

Fig. 906 -Lateral v'iew o/ abdominal s'egmnent X - (Cs. Fig. 907 -Lateral view o/ abdominalseginent X - C.

inornata iflfidens

7(6). Antenna robust, no more thban 8.0 length of basal diameter, wit h many, coarse spillules on]
distal 0.5 (Fig. 908); setae 1,.2-M both short, nmultibranched (Fig. 909).................. alaakaen.is

(Plate 40)

Antenna slender. 9.0) or more length of basal diameter, with fewer, fine spinules onl distal
0.5 (Fig. 910); seta I-NI single, much longer than nmultibranched 2-NM (Fig. 911).............incid'ns'

(Plate 43)

A7

Al~

CC

F'ig. 90 8 - Iorir ir,' (Pf /u'd - U'.. aia'kav'n., Fig. 910 1)(1vlve of brad - C%.. 111.r01v11%

20,7)



TI,

I\ \\ ' ,~

\ /

M2j

Fig. 909 - Dorsal view ,/ thorax - Cs. alakao'.l.4i Fig. 911 - Dop/al 1'v7ii/ thorax - C.N. iniden

KEY I') FOURI'H Si'AGE LARVAE OF THE GENUS DEI OCERITES

I. Seta 6-11 single (Fig. 912): sca I-S with 4-6 iranches (Fig. 91:3) ......................... Wmthfwm

(Platc .42)

Scut 6-11 douh le (Fig. 914): scla I-S doublh or triple (Fig. 915) .................................. 2

6 
6

Fig. 91 i2 -Dot s/ ,w r l e abdimm l/ ' -1 ) . Fig. 91-t -- DoIme vcilv ' ( dvltllttll N ,t'g 't ill - I)c.

i// tif d/I

''- - - '

I-ig. 913 - I./tf l i', //v/ A I v'. twitho',m F ig. 115 L -d I./tv',/ ;/li' v/ vr, Ph I,. /v,,'uvD.,
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2(1). Seta 6-C double or triple (Fig. 916) ............................................. (in part)pseudes
,. (Plate 45)

Seta 6-C sim ple (Fig. 917) ................................................................... 3

-" /,~

, /I,,
Ki~ 6

6

/
C .9 C

"\ /

Fig. 916 - lDor~al view o/ head - De. p.seudes Fig. 917 - Dorsal view of head - De. cancer

3(2). Scta I -VI I I usually with 5-7 branches; seta I-V II long, frequently reaching base of siphon
(Fig. 9 18) ..................................................................... (in part) pseudes

(Plate 45)

Seta I -VIii usually with 3,4 branches; seta I-V II shorter, not reaching base of siphon (Fig.
9 19 ) . .. .............. ........ .................... ........... .. .. ...... .... .. .. ........ ca n cer

(Plate 27)

VIIF iti

ViIIIII

! , X
SVill 

Vil

Fig. 9)18-1Lateral :lieu' / abdviiinal rgme'nt% [Il-17ll - Fig. 919- Lateral ' 4',,, abd., minalegrvnts I..l-171! -

De. 15ud r Ie. cancer
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KEY 'lO FOURTH STAGE LARVAE OF THE GENUS MANSONJA

Ventral brush of'segment X with 4 pairs of'setal tufts attached to grid (Fig. 920); comb
scale slender, with single spine (Fig. 921) ............................................ tiilln%

(Plate 47)

Vent ral brush with 3 pai; s of'setal tufts attached to grid (Fig. 922); comb scale broader.
with several stout, suhequal spinules (Fig. 923) ......................................... dvar

(Plate 46)

rx

Fig. 9120 - laerva1 iewi'l a adoiinal %f'gini X Atla. Fig. 922 -Laeral iu'w a/ abdoinal, egmei t '(- Ma. dyari

Cs Cs
F ig. 112 I wn - (oe l o -/ .AM. lahi Fig. 923 - (;nb(ihv l( - Ala. d'yari

KEY I ) :0 FOI I SlG.LARVAE OF TH E G;ENUS ()RTHOPOXLXITI

Setj I -S IItS1i.ill %6111i3. 1 bmatuffes.sube-qual in) length to diamneter of' Sip~hon at Ic~vJ of'
mtt( lncutw %sitioit icgal plate on Vill (Fig. 924)..........................................(ilb(

* (Plite 4 1)

scta I -S 11suIk %% ith 6 ()1 more. hr-anulis. mnuch longer than (liamecter of Siphon at lcel of
attat huuuit %itli large ter-gal plate on VIli (Fig. 925)..........................................

NS8



a~~~~ .__.__.__.__.__._.__.__.

Vill

VillP

7!,,e/

Fig. 924 -Lateral view, q/ siphon and abdominal segnieni Fig. 925 -Lateral view, of siphon and abdominal segmnent
V111 - Or. alba VIII - Or. signjera

2(l). Seta I -S with branches longer than distance from it alveolus to apex of siphon (Fig. 926);
dorsal pair of anal papillae much longer than saddle (Fig. 927) .......................... kumna

(Plate 47)
Seta I -S with branches no longer than distance from its alveolus to apex of siphon (Fig.
928). (dorsal pair of anal papillae no longer than saddle (Fig. 929) ....................... ignif era

(Plate 4 1)

Fig. 926 L-Iateral view, o/ siphon - Or. kummi Fig. 928 L Iateral iew of'siphon Or. signiera

I So

A / APP APP

Fig. 927 -Lateral t'iew, of abdominal segment X - Or. Fig. 929 L Iateral vie'n of abdomnal M'ginf'nt X\ Or.
kum mi in/r
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KEY TO FOURTH STAGE LARVAE OF THE GENUS PSOROPHORA*

I. Head capsule truncate anteriorly (Fig. 930); pecten with 12 or more filamentous spines

(Fig. 931); antenna small, hardly reaching beyond anterior border of head (Fig. 930)
(subgenus Psorophora) .................................................................... 2

Head capsule rounded anteriorly (Fig. 932); pecen with fewer than 1 pecten spines, not
produced into filaments (Fig. 933); antenna reaching well beyond anterior border of head
(F ig . 9 3 2 ) ........... ..... ........ .. .. .. ..... ..... ................... ... ...... .............. 3

A" " ti//i/"~ ~ ~A 1',,',,

A

C

Fig . 93(0 - D orv l view ol hel - P %. ri/ ka Fi g . 932 - D r a u' a h e a - 1 . dih doi r

, 
S

. -

Ps PS

I Fig. 93 1 - Lateral view / %ip uha - 1 . h ardii Fig. 933 - I.ai ral v 0'a o/ vp/in - IN. tilU f hII A

2 (f). S t a I-X w ith 3 .4 6,1 ni ith e s rlI icll n l('d i h ai s (F ig . 9 3 -1) ...................................... I/ imtl

Sc -l I-X sin Igl e 41- bran hed som ie d ista lce distal i1 asc (Fig. 935) ........................ ho(late d l

SIlhc l tii % (l I . nwxom\ k i iiiiktio %% ii.

g 2 )l2 1



.x // :z|1 "

Fig. 934 - l.ate'ral 'it'z abdomi a. egmentI X - P. . ciliata Fig. 935 - Lateral 7'iez' ,[/ abdominal .egm?'nt X - P .
IU., ardii

3(I). Antenna shorter than head (Fig. 936). if not (dicolor). then seta I-S with at least some
brafthes equal to length of siphon (Fig. 937); seta 6-S on aniterolateral spiracular lobe
shorter than apical diameter of siphon (Fig. 937)(subgenus Grabhamia) .......................... 4

A ntenna ,ihbut equal to lctigth of head or longer (Fig. 938). if not (cOrnrn.e). then seta 6-S
stluqlial to apical diam"eter of siphon (Fig. 939); seta I-S niuch smaller than length of
siphon (Fig. 3 )( u g nu........... ....... ....................... 7

66

Pig. 6 -ho vf-uf o/ ad -P% cdumimat Fig. 938 IhorVaI 7101 of head - P%. ferox

S
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4(3). Antenna longer than head, sinuate, somewhat inflated in distal 0.5 (Fig. 940); seta I-S very

large, with sot- branches at least equal to length of siphon (Fig. 941) ...................... discolor
(Plate 45)

Anenna shorter than head. slight]y curved, not inflated (Fig. 942); seta I-S much shorter

[hai l I I th of siphon (Fig. 943) ............................................................. 5

/ -

,A/

h6 1 i

Fig. 940 - )or, al viewu ,o head - P.. di.srolor Fig. 942 - D~orsal vieu of head - P.s. columbiae

INN

Fig. 9.11 - Lat1ral T'U'W 1 / iphur - PS. di.scolor Fig. 943 - Lateral ie' o/ s/it - Phs. olumbiae

5')14). Sta" . . fi-( shorer than antenna, with 4 or more branches (Fig. 944) ................... uniiaE

(Plate 40)

Sct, i . 6-( about eqtual to Iteigth fI ante'nna. or longer. single to t riple (Fig. 9.45) ............... 6

\j"i
A'I "4

A,. /
-!,;i I *ij' j) /f

.*. I '-. . ' i t , i -" ' ' "

61 " C6 ' C,

Fig. 9+1 - I)(owd iiv'i / htid - (I l /ml fiar Fig. 9." -1 - I , /l vrf' ol hrad - l',. /L plf"'l'
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6(5). Antenna with strong spinules; setae 1-A and 7-C strongly aciculate, 1-A with 8 or more
branches, 7-C with at least 6 branches (Fig. 946i).................................... ignipennis

(Plate 44)
Antenna with weak spinules; setae I-A and 7-C weakly aciculate, with fewer than 6
branches (Fi g. 947) ......................................................... .... pygmaea

(Plate 39)

7 7

Fig. 946 -DIorsal iC71' of headl - P,. igniipermis Fig. 947 -Dorsal i'ieu' ol head - Ps. pygmaf'a

* 7(3). Ante nna shorter thani head (Fig. 948); seta 6-S on anterolateral spiracular lobe subequal to
apical (ldimeter of'siphon (Fig. 949) .................................................. Vcl1iesceml

(Plate 43)

Anotenna abouit equal to length of head. ot longer (Fig. 9):seta (6-S much less than apical
diametecr (A siphon (Fig. 95 1).................... ..................... 8

A

(!i~i ,ii

Fig. 948 - IDorsol vivi br had - 1'.valo'sryr Fig. 950) - Donsal 'iov o/ hf'od - Ps. /rpox
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Fig. 949 - i.a eral vie'u, / ipho - PA. vam'w.en. Fig. 95 I - Latleral view s .iphon - P. /11e.a"

8(7). Siphon index 2.5-3.0, without subapical, narrowed part (Fig. 952); with 4-6 precratal
fanlike setae (Fig. 953) ............................................................... /j hnstfl f i

(Plate 33)

Siphon index 3.5 or more, with (listinct subapical. narrowed part (Fig. 954): with 7 or more
pirecra ald fanlike seiae (Fig. 955) ............................................................. 9

2

SS

Fig. 9-52 lifiail view o! silimu,, ' s. /l mlimlU Fig. 9-5' -- i.ra pl 'i w' ,/ ,l~/iho - 1,. lhw arul

x

lig. 953 - labial iwar o/ limiml m .,ict \ - P,. ig. 9) ) lar ml 'i o/ olbdlimial w-,,,,u m \ - Ps.
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9(8). Antenna subequal to median length of head (Fig. 956) ........................................ 10

Antenna distinctly longer than median length of head (Fig. 957) ............................... II

AA ,

F 9 - D - _ Aview o i

,\

. ^

+- Fig. 956 - lD, al view o/ head - P. . hwri7da Fig. 957 - Dorsal view ol head - Ps. ferox

10(9). Seta 6-IV-VI meditum-sized, not as longas succeedingsegrnent, doubleor triple (Fig. 958);
seta 1-S subequal to seta 2-S (Fig. 959) ................................................... horrida

(Plate 47)

Seta 6-IV-VI stout, much longer than succeedingsegment (Fig. 960); seta I-S much longer
than seta 2-S (Fig. 96 1) ...... ...................................................... m athesoni

(Plate 46)

66

I/V

6V

II

6 V , 6

V-' ",/ ,'"k

",-' / ,

6/*
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Pig. 9. 58 - I )01NI/I o/ a/ilnw I'N. h urrida Fig. 9 - D n i, o " ' l o en -I .Vllt/i'Nool
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Fig. 959 - Lateral view o7f siphon - Ps. horrida Fig. 961 - Lateral view of siphon - P.s. maihesoni

11 (9). Seta 6-I V-VI single or double (Fig. 962); individual branches of'setae 5. 6-C nearly equal in
length (Fig. 963) .................................................................... jerox

(Plate 44)
Seta 6-1V-V1 with 3 or more branches (Fig. 964); individual branches of setae 5.6-C riot
equal, at least one shorter and weaker (Fig. 965) ...................................... hingipalpt.

(Plate 49)

I 
IV

V V

V1V

A .V ! ' .,' i V -- . .Fig. 962 - IDOrsal view of abdoinial siegmenlA 11 -V/ - P.S. Fig. 964 -I)O)sv'SO o bdmni .get IF-I'! Of 1P,.
lerox ingplu

2/1

A L!-A

6 ..

Fig 96 --l) ", viw ,] .'m - ' .],'~x ig.96 -- l \'dv' 1 r l-I, h.~.lm

,6 lC
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KEY TO FOURTH STAGE LARVAE OF THE GENUS URANOTAENIA

Seta 5-C dlouble or triple, seta 6-C single, coarse but not spiniform (Fig. 966)(subgenus
P%euda/licalbia)..................................................................... a. anhydor

a. s yntheta
(Plate 42)

CSetae 5. 6-C single, stout, spiniform, spinulate (Fig. 967) (subgenus Uranwtaenia) .................. 2

6

Fig. 966 f- ral 7viewZ o/ head - U'r. a.vsywhela Fig. 967 - Dorval view, of head - Ur. sapphirnna

2(l), Seta 3-P more than 0.5 length oflseta I-P. with 4-8 branches (Fig. 968); seta 6-1,11 double
(Fig. 969)............................................................................. lawn

Seta 3-P much less than 0.5 length of seta 1-P. with 8-10 branches (Fig. 970); seta 6-1,11 (Plate 49)

triple (Fig. 971)........................ ....................................... sapphirina

1i~ / )(Plate 49)

I!31
4P

Fig. 968 - Dorsal i'ieu of thorax - I r. lotaji Fig. 970 - Dorval ziew- of thorax - U r. sapphirna
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6

-II/ -' ' '- v I,

1 , /_,,__._

Fig. 969 - l)or-aI iew ,/ abdominal .%gment. I-l -Ur. Fig. 971 D- )orsal view o/ abdominal %egmentl 1-!! - Ur.
S07141 apphinim

KEY T() FOURTH STAGE LARVAE OF THE GENUS II'YEOMMIA

I Setac I-3-X single, sela 4-X with 7 or nore branches (Fig. 972); seta 5-C with 3.4 branches
(Fig . 9 73 ) ............................................................................ m it helli

(Plate 45)
Stule I-3-X [lot all single. seta-I-X with il() inlIoe ihaiin i)rahliies (Fig. 974): seta 5-C simple

(F ig . 9 7 5 ) . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

, t I .-- _ -. .. .. . .

----- i -~--~ APP

Fig. 972 - Lateral view ol abdominal wgmet X - I-t. Fig. 974 - Lateral view of abdominal ,egm'nt X - R'Y.
mitchr'lIhi Amithii

5

cC
I "

Fig. 973 - oral 7'1'71' of la- IIv. milrbellii Fig. 975 - inoal ''iru ol hrad - IIty. %mithit

218



2(l). Siphon index about 6.0 (Fig. 976); seta 4-X with 1,2 long and 3,4 short branches (Fig. 977);
several setae on siphon double or triple (Fig. 976) ...................................... vanduzeei

(Plate 46)

Siphon index about 4.0-5.0 (Fig. 978); seta 4-X with 2,3 long, subequal branches (Fig. 979);
setae on siphon all single (Fig. 978) .......................................................... 3

S

Fig. 976 - Lateral view ./iphon - Wv. vanduzeei Fig. 978 - Lateral view of siphon - Wy. smithii

4

Fig. 977 - lateral View (4/ abdominal segment X - WV. Fig. 979 - Lateral view of abdominal segment X - WY.
va ndtu zeei smithii

3(2). Abdominal segment X with 2 anal papillae (Fig. 980); seta 14-M stouter than seta 14-P (Fig.

9 8 1) .......... ................................................. .................... . . .sm ithii
(Plate 39)

Seginctil X with 4 anal papillae (Fig. 982); seta 14-P stouter than seta 14-M (Fig. 983) ........ haynei
E (Plate 34)

x APx APP

Fig. 9 8 - l.ateral vie-w i41 abhminal segment \" - W.1' Fig. 982 - J.ateral view'v, (l abdfhminal segment X - Wl.
smithlii hla f'lnei
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Fig. 981 Ventral view of thorax - Wy. smithii Fig. 983 - Ventral view oj thorax W. haynei
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GEOGRAPHICAL DISTRIBUTION OF THE CULICIDAE OF NORTH
AMERICA, NORTH OF MEXICO

Closely associated with the identification of' any taxon is its geographical distribution. The
process ofidentification will be greatly influenced atnd assisted by knowing the limits of dispersion
of, thle Lina with which you al-c working. Obviously, if you determine that a specimen is a
particular species and, by checking its distribution, discover that you collected it outside of* its
ktiosii range, you will check it again. Ini this publication, identification and distribution have been
linked, so that thle user c-an check one against the other.

b Iables 2-4 list the sp~ecies and subspecies and the states/provinces f'romn which they have been
reporte(I.T'able 2 registers 10)1 species and~ stibspecies fr-om the 24 eastern states of the USA and
thle District of( olunilbia: Fable 3, 142 species andl sub~species f'ron the 24 western states; and Table

* 4. 79 species and sublspecies fr-om Canada and( Alaska. Of'the 167 iaxa, 75 occur in the conterniiii-
* ous 48 states and in Canada/Alaska (thle latter two are lumiped because they share a similar

ll( I(tliit( fan ila); ni01ori)ve, 87 taxa are found iii thle 48 states, but not in CanadaiAlaska, and 5 are3 resticted to the( laltltr area. C.ompari ng canada with Alaska, cachi has three species not found in
thle other area. i.e.. (;anada: Ae. churrelleis is, At'. reinpeli an(1Ae logi Alaska: Ae. Puizctodes, Ae.
i'eparniili. and Cs. paricelp-%.Ae. rhurchillettsis is a sibling species of Ae. commnitlis (1 67). Ae. rempbeli has
also beeni reportedl fr-om the Union of' Soviet Socialist Republics (154) so has wider distribution
thanitthe Cainadian irecords would ind~icate. Tlherefore both of these could occur in Alaska. All
three Alaskain taxai are potential members of' the Canadian fauina (505). As far as Ae. togoi is
conlcernled it belongs to tihe Fairtila of the Oriental biogeographiical region and is apparently a recent
itrtoducttionl ito British Coltimbia.

Of l e I162 taxa (list ribulte l in thle 48 states. 82 are dlissemnatedl ini both thle eastern and western
l)l( c-ks ofstaites a islte(Ilin Flels 2. 3. ()i )l 9are rest ricted to the eastern states, while three timies
that manl% (6 1) aic collfitied to the West. Ini all. 14. or 7414 , of' those fotind only in) thle East, are
litititl to ptliiisu lai' Floridla with at few%% extending into Sout hern G;eorgia. Thec western states, oil
tile olil hand, with]itieir plainls, high nunntains and dleserts o(ita wide variety oft wealther
cmiiltiotis and habitats which has resulted ini thle developmletnt of a tliVei'se mosquito fI tiiia. titlique
to tile, WeSt . In fiat. I hltee westetil states. lexas. Arizonia and CalifornIia. have threec sp~ecies each
1101 ocdtrit''tg ill an%~ oilir p)oliticail tunit of thle region.

I hlere folh )ws ill this Sect i(on miaps which depict the (list ribtit ion iii NorthI America. nort h of'

\lexico. of'all 167 taxa tu % known ini thle culicidl fauna, except F . i'aripcA, For which at present
Sp~eci fic (list ribtit ionii is ind~efiniite (see ref'. 33). Thev' have,( Ibeen drawtiias accurately ats p~ossible
within thec limiits of available iniformation oil occurrence ini thle states and~ provinces of the r'egioni.
altso referred toias political utnits. Because of'the patucity of itiformatiomi abotut Somle. the listribt-
tiomial limits ofh li axa lcuessarilyv had lt)be estimlated. MNany'are depicted a aigtitoiiioi
(list rilbutioti based otn available records and whlethet' it is r'eal 01' iliagitiedl renmaitns to be (lter-
mintedl by Futt iher st ti(l\ . No atteimpt has been] made to dlelinleate wit bin jpolitical uits eXac(tly ill

4 wi1li 1 )alits Such \6i(tcShpt'ad (l -pcs. as i. Vt'X lime hldV cil 10111d.
lIn st ldilig 1the biogeograjihical (list iilttiotial patteitis exhihbited b\ the 1111 s(tit(o fatila ill

Not h AmeII rica. 114)-11 I of cfxh 0, two pathI s of' (I is persial are ve I-\ evidcletIt. Sot ItherItit axa. st ub1 as
-IIti/id it and Ps. fera.\ (Plates 23. 4-1), hiave ilai'L'ttl\ spireadl tiorhilward uisitig the lowlatids of'

he \;lilt-\ of ie \ississippi kilet' and~ its tribtttaiis anid the coastal plainl ofI theAtlatitic( )etaii. ( )ti
thet(. Itet lihiidl. tio t buntl 11c( ics. Sti as, 11'. mt,),tums an .11( I. b/wa~d~~its (Plates 17, 2011. lia~

4 (isjix-r('f Southward allotg thu( high ratiges ofl thu( itvstcit Ron K% Nlotutaitis. It apix(iits that thc
CASIVt(1 ;\lplalii(liati lange lacks elither sliffiicilltti ltde or possibk IX fahorable iig sites ,it

thc fliglier elc attotis to suippm-1tIthe iiottliettu- faunla. I [()%%c~cI. the ;\lahiulua at'ea has- h1ot beeni
Si tidied ill (l-il I atnd its linc )stfitIf) latnla isno ll) %\lIt dc1 i itt eiicc.

Anther lin ti )v%( citll dIisl)(n-Sal piatttii is Illc .xoidclt'of th1c Sotitllmst('l't States b\~ St1Steli sl)t
~is Ir' lft% v. htliv'?%fPi andic (. tv~~tfsee ILlats 25. 16, 38. 1Iie\ llai'c beeti alch t( ( olotitit

4 ~~large areas (f North Atilerita bl~tt10 nth lc mlliwest . Appariteilh. Ihc\~ sillp (aitntot t()caliit tc
(11.\ (lililct atnd IN pc% of habitats fotitiul itere. ( )tt tll fcl h ltd. widesjnecul s5p it's. slit I as. lv.

dwvnbao lv1'. 1'v'umsi andic C\. lmvifi\ (see Plates 18, 26. 31c-) ate \%(-I[ adictd and lihaeslt tssfut
thi'id ill thc (11t% arecas ofI the monthtmcsiciti I SA.
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One species, Ae. aegvpti. presents a peculiar distributional problem. Christophers (531) stattd

that temperature limits its dispersal, and in North America it is restricted to that part south of a
janulary isotherml of* *.8C (35'F) and ajItly isotherm of 23.9*C (75'F). T]hatl agrees (1uite well with
our- limits indicatedl onl Plate 10 ats the extreme range. Rozeboom (532) spoke of three zones in

relation to its limit of (listribution: the zone of continuous breeding, the zone of egg survival in

overwintering (IiaIpause. and the temporary summer zone with incursions (luring the warm
months and complete winter dieoff'. Onl Plate 10. then, the usual range marks the limits of'

continuous breeding, while the extreme range would include the latter two categories. In prepar-

ing the mrap) we also considferedl the records of Morland and Tinker (318) and Tinker and Hayes

(467) whose distr-ibution of aegvptIi was based on actual surveys.
The slt([%- of' Wood et all. (505) and our' oWit review of' the specimens it) the U.S. National

M useun i have lead to thie conclusion bi hatAn. uaidnldah I~ar and Knab (does niot occur in Canada
riot- Alaska. ats (lepit ed bN references 106,. 135, 1 90, 448. Gjullin et all. (192) had previously stated
hat A-laskan records for. oc wud alm referred to An. earh'i. Although we list it for Washington

State. there is some doubt that it really is f'ound there (see 505).
Ani analysis of the known (distribution of the North American nmosquitoes in other parts of the

World revealsithat only 48.or 28.7(/ .are indigenous, niot found outside ofthe region. The numberg andl proportion inl each biogcographical region, area or specific countrv' are given below.

NO, 01 P.RCEN It NO.O 01CE-

REG.ION StPECtES 0 VtI'MAt, REGION St'1.(:tS OF tItAt

Indligenous 48 28.7
Palvarcttc 27' 16.2 Caribbean 53(0

Neotropical 36 21.5 & Mexico

Oriental 1 0.6 Caribbean 6 3.5

Costlotr-opi( iii 2 1.2 oidy~
Mlxco only 40) 23.9

Wo(rl(N~i(V I 0.fi (ubal otnl. 1 (0.6

dwI, , andi~ .1.. 00u , %% tid Ii Ii % sisvc (lis. tjNI ibilht ill Nt\i 0.

Fo r tIhe g( ti a I (istiribu)11i( n of each taxon out tside onut regio n if a ppl uabIle. see t he S~ stem ait ic
Index sc(tion. page 2.I"he soilr1ces for thtsd(isjpersal Infoirmation have beenl principa1. Kiiightt atid

Stone (519) and Knight ( 518).
Ilt atll, 83 species found inl North Amierica. no~rth oif Mlexi(o ,il lso) ate (list riblitedlli Mexico. 0I)

flte total.33 taxi octi ell .sewheIire Ii (te Neotropi al lhiogeogtajplical retgion. 2 atecosinottulpical. 5
sharetli (w ailibbcatt Islands with Mexico. 3 aritfoarti ot \sotlds ide andti cxtetii into Me~xico,
mid~ 40t ate kiov~ () oill\ from Mexico outside thec target ilitil. I'll (et11al tiglilatls of Mexico atll

Baja Caliornae -(o(lsidlered patrt of the Ncarctit liiogeogtaplical le-gion., %ilet thec lolatids ate
nl) Inded ill flte Neotropical zone. ( )f (t(e -10) taxai. 18 slt(i- hla~e Ncitctiu isttiliitjtil ill \lexj(o*

.ltil the otheti 22 are-( (isIperste l i te Ncolroiual lmdllds althioutgh solic also tiia\ o( (Ilt illi the
Itighiatus. Ini re,,lit% thetn 58. or 34.7'4 of1 taxat o(ilritlg itt Northl Attia. titth of Nlexico. are

allso) pair of tlwc Ne .ttopuial faunta. ['lie wvorks of Vargas (533) atid Vargas anld Ml-1ttitte-l~l, ios
(53-1) fliac btit Ielpill in iiitderstaling thle (listrIilittiott of thc \Iexitall ( Ilit li V attt argas
(/,,. (1.) a Isote pi ttelcd .. /uU fo.. ' Ilnge'. I. spn utit , a i. \ ~. w tirip o n' 'Ii ' I et c dl(
inl M(uo: lbut their- knowtn fist tihitiotis are so fatl Ieioe rom \McXv( 1o.1 t dt thrct otds tiee-l
further cotifirinatioit: seec Plates L',, 21, 22. -17.

ba 3Is lo [tho- shown here I heulil sourcelas la exvi peett us ac plubelged i tlwa~ilitts.v ifc 1w the i3

dehlnitatiolis shown oni titiaps are originals, except that t11c tiorlieti ext vret-ils of1 72 of tlw i:

Catiadiani tax~a were delimilted with the( help Of map11S aid Ittformationi gi~ei h\x Wood et all. (505).
[heit (ai~jtons of each1 of flte slitceeditig plates hie beeti orgalii/ecl inl the followin1g tilannitw:
I. States of the( Untitedl States of Amelrical, usinig tlwc official I titled States Post Of fice Iheparttient
two letter abbteviations. talbulated in alphabetical order according to the spelling of' thle state.

2. Provitues of* C anada. using the general aicceptedl abbreviationts: 3. Ini tmost ilistatices. at tefer-
etn( ,l o td\0ottoMti listel its "I;I\.". is fo~ll)%iwe(l bm ititmi1so o1t1i tefetice~s ill the bibiiogt ;1pfi1
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-which contain informtion on some aspect of tile taxonomy of that species. The numbers in

parentheses within the lists of states and provinces indicate the bibliographic reference which first
cited the occuirrence of that species in that political unit.

It must be understood that the starting point ftr this publication was the monograph of
;Carpenter and l.a Casse (106), and that the references, which thev cited verifying the occurrence

of a species in a given political unit are not repeated here, but the user is referred to their treatise.
Additionally, where applicable, there is a notalion with substantiating reference if a species was
previously reportled to have been oiund in a political unit and subsequently determined that it did
not actually occur there. The meaning of the abreviations fOr the states and provinces will be

*" fOund listed on the inside cover of the publication. L.isted under the nIale of each species included
in the ideitificatioi keys is a plate ntumber. This refers to the map oii which appears the
geogra)hical (list ributioil of, hat s)ecies.

Ilt preparinig a preseltiion of geographical distribution a nagging question to face is the
)roblem off houh ill records. All it)s(luit() s1)ecialisis wh, have been responsible for mosquito

recr(l ill particular p(olitical units have an obligation I() preserve in an acceptable manner voucher
specimens for each species known to occur within its boundaries. Published reports of species
found in states/provinces )tight to he verified hy sample specimens. Ili the years since 1955 a large
ntmer of) doubtful records have been| settled (set captions on Plates 9-49) and those responsible
inust be (onllueilde(le. Sole still retimain| in (o)t and the following 17 records have not been
inctide(l either because t hel are quite far removed from the known range of tihe spe ies or a
s)e(itin.| Illta have beel collhct ed many years tgc agnd no fturt her evidence exists that ihe species is
inldeed it part of the Launa.

SPE(:IFS POI.TI(AL. UNIT REFERENCE

.-Iv. aboig/m1 Michigan 229

,uathe'.nn Michigan 481

nuito' mn Newfoutdland 505

..I,.. /uh .N p/llh,'P Indlianat 392

.4',. imr,'pitu. Manitoba 505

.'If. gliltrmnulId Kentuck\ 106

.-I#. pulIatu'. Michiganc 229

Al'. Irle'rittio Mntitoba 505

'e. /rj/if',tt No)' a Scotia 505

C( . lpal/A Illinois 221

. (.x. /npi,, .\lberta 505

Cx. Ipi'o Malitobla 505

(A.. Ir'IItto Ari/onla 382

CS. Iidr,'m Michigain 229

CS. Ill, /,'. N IwIl)t II(ld(1 177

4 .la. titiIlaw.t Arkansas 225

P\. madt.'u i i Iowa 2,19
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TABLE 2. SYNOPSIS OF THE OCCURRENCE OF MOSQUITO SPECIES
IN THE EASTERN UNITED STATES

m cz

,llmquio Species u'- u

Ac. abserrcttus _** _* * * *

Ac. acgypti * * * * * **

Ac. adlaiicus * * * **

Ac. airopalpus- --- - - - - - -- - - -

* ~~~Ac. airitcr*** * * * * * **

Ac. cainpestis*

* ~~~Ac. c. canaidensis * * * * * * * * * * * *

Ac. c. mathesoi****

Ac. cjjicita

Ac. communis * ** -

Ac. dectius* * * **

Ac. dianiacuis* **

Ac. dorsalis* *

A. duprci___ **

Ac. ex(ruilils *** * ** ** __

Ac. fthii** _ _* _* * _** _* ** _

Ac. Ilavcs~cns *__*_ * _*_

Ac. fuhnts paliculs ** * ****

Ac.hcicrtsolii* * * * * * * * *

0 Ac. inlljigcr- - - -* -

A\c. ill)ili% * s

Ac. ,itirmalitis* **** ***** *

A\c. midi(t'I - - -

Ac-. pionlips**

At-.proodIls **

Ac. riparitis*

Ac. solicitauls** * * * ** * ** **

Aic.S. spclcx'li

A-. sliti~lis ** * *** * * * **

Co(nfirmcdg~'( Record IDoubdul Record
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TABLE 2 (CONTINUED)

Z5~
- .- ~ -p-.z

-l~ul Speie-

A- sti-u-a-

Ac.* ('or * - - - -

* Ac.stzmians*** * * *****

An. lwkteri*

*All. joitl-Is - - -

An quadini u lau

Cxl. iIhilllics

C* rai itdiop s *****

Au. clgaili -----------

Cu. gcpiuipis -- - *-* - -**

Au. silkcrill

Cx. lauutsa A

Cx. .Iu uvuritlA

(:x.'rr~ui~us * **** * * ** * ***225*



TABILE 2 (CO)NTINUEDl)

Cs impaien

Gs. illjorifl ** * * *

Ps. (dhiU (1*

Psd. (I i tdl** - - --

Psa. hlilil*

Ps 111,1111 )milv ** * * *

W . i ll h( 1111,*

. I Id I I .(I

I\.VMJ)I~II~tl.I~ **** ** * * * **22f *



TABLE 3 SYNOPSIS OF TUHE OCCURREINCEI OF MOSQUI-1- SPECIES IN IIIE
WVESTF;RN UNIT1ED) STIATVES

---------------------------------------------------
:t1

9- - - 1 Olt- -

All 'I';I~i - -

Ac am t-

Ac. bit I 'a us

Ac. aoiig i"I s '**

AXc. d111 l~)i'.- -

Ac'. di ilt ** *

At'. bvI it k ISiu

IX' h\ I II II *

\t. I)II ts I 1 '],

A' 4111111111 *t *[is* * ** *

'2 '



TIABLE 3 (CO)NTINUJE)

-osut Spci. - .%

Ac. inwcpitiis__**** **** *
Ac. illfir'ililus*** **
Ac. iiitrudcen* * ** *

Ac. iclanintoI ***
Ac. mecurat )I*

Ac. tIlitchlle
Ac. mlonfltOd

Arc. iiiu1clieri**

Ac. tickadctisis***** *
Ac. nigromiuls * * * * * * * * * * *

Av. niphadopsis-- -****

Ac. papa go)
Ac. piollips- - - .* - - - - - - -

Ac. provocains* -

Av. pulatus* *** **** *
Ac. punctor**** ******
Ac. pturput-cipes

A\c.ririmliiis * ***

Ac. s(IOoillax**** *****

Ac. sic -I Isis* * -*** *
A(-. soIlicitaiis * * *

AC. S. spell ucrii * * * * * **
A(c. sqaliflhigct

* ~Ac. ititII(I** ** ** *
Ac. stimilII.rls~* * *

Xc,. laIlioul-1Il dlus A A
* X~c. r 11cIII*A*

AXc. Iibmiis** ***

At'. I m I~i *t *a *

AC. /01 )*(pillts --- - -

228



I XP1.F3 (CONINUEl)

.~ - -- - tI

- r 7- :Z

Alosqu~ to S/-i Z

An. diroposc *

Aux~. I IdUC i**

All. gt ngiaill'.

All. psmn1(iih u - - - - - -i -

X um i(tillus%*

Xii. pc) 111 iifj~i tis )iii 'A A

(uA.piu(itui* * * * * * * * * *

vau i/i -li ia luui
*v hi** dia * *

ImiIcic IiI*

v 1* * *) 1* 111)*

v 4 .1 1 1 i t' , i * * * *

*

*** *** *** **22**



TABLE 3 (CONINUEDn)

N. X X Z O

(:5. aiIaskaivnsis **

C (s. mnrinita

* (:5~~~C. 11ii)1CS1c * * * * * *
q ~~Cs. Inorijt.ns** * ** * * *

C s. parl1iccI)s ***
Dcv. InaicI1soIni

D c' psctudcs*

fig. (jliIlus*

I \Ma. tifililitis*

O)r. alba ***

O r. ktumitii.*
Or. signhitcral* * * * *
Ps. (tilaa** * ** * * *

P's. (ondIIStIIS * -om * - - - -

Ps. dlis(fl~ o* * * * *

P's. ivrox*** * * ** * *

P's. INIIa du iiiA * A***

I lPs. III(\ i I 11,1

P's. sigliip-IIi * ** *** * **

* ~ ~~~~ I S (JImtII II~I)I'li5 *

.1 III it (11A A*

4 Ii i"'~btt~ * 2* *0



I ABLE 4. SY'NOPSIS OF-1THE OCCURRENCEOF MOSQUITrOSPECIES IN CANADA
AND) ALASKA

CAlnmquito Speirse -z -

:\c. ab1Irgi!Iis* *
Ac. atbselirittis*** ****

A-c. aihporlio 111 A

Ac. ~uic
Ac. (adipcsiris * *

Ac. .i lcot

Ac. cincrell** *

*~c co____m___ **

AC'. Inc1(ide's 1* 'A

* .X~~~c. innnpii~ * * *

4 C. mu nlpgIp

Ac. nimindcnns* * * *
AC. nnn1'lanlnim I)'' A

Ac. 1iigipe'.
At*'.*

AcJnui' **** *

A c . ' ~ ' ' * * * *
Ac. ~Iuu'*** **

* r lm uitmc Rc m I I unI un Rt-i d i

23



TABLE 4 (CO)NTINU'E)

Alosquido.Species U*=- 'd~

Ae. puictor * * * * * * *

Ac. reinpeli -

Ac. riparius * * * *

Ac. shizopinax*

Ac. sierrensis*

Ae. sollicitans*

Ac. s. i(dhoCelsis*

Ae. s. speicerii ** *----
Ae. stictCuS

Ac. stimulails---* * ****
Aec thibaulti*

Ac.togoi

Ac. triscriatus - - - -%

Ac. trivittattus- - - - * *

Ac. vcrltrovittis*

Av. .CXaiis * *
Alli. batibeci

An calirc** *? ** * *

A\n Irt(4 )( Ii

An. I)111(tiIpcflhis* - ** * *

All qud(latlis* *
An. walkcri -*

Cql. p)(rturballus* * - ** * * * *

(x. pipvcius * * ** *

Cx. 1-csillns* - * ** **

Cx. tlursaulis* * - * **
(x. ri'lMhS*** * ** *

Cs. aIluskacuusis* * * * - ** * *

C.s.uuilpaticnis** * * * * * *
(.iIi((I*** ***
(s la * - * *

4 ( s. Incai(IIl a

I~ I Ii II I I c,( )I * Ik c '* *

( :S. pa I i( cps A

( )I . Alma
4 (Or. sigilcra

23 2



TABLE 4 (CONTINUED)

7- z

Ps. feroxI*

Ps. sigilipenilis - - -*

Ix. r. septetitrionalisI*

Ur. sappiinla[* *

WN*. stilithii 3* *
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APPENDIX: LOCALITY DATA FOR MOSQUITO SPECIMENS USED TO
PREPARE ILLUSTRATIONS FOR KEYS

For the benefit of mosquito taxonomists and other scientists inteiested in the localities from
which the specimens were collected the following list is presented. Actually 96% of the specimens
are from the USA and Canada, but for some of those species which are Neotropical in distribution
and are found only in the extreme southern parts of USA, it was necessary to select specimens from
the Caribbean islands. Mexico, Central America, Panama, and Colombia. Specimens were utilized

* . from all states of the continental United States, except Iowa. Indiana, New Hampshire, South
Dakota and West Virginia; and all provinces of Canada, except New Brunswick, Newfoundland,
Nova Scotia. Prince Edward Island and Quebec. In all, adult females were selected from 38 states
of the USA. 7 provinces of Canada and 8 fioreign countries while larvae were from 35 states of the
USA, 4 provinces of Canada and 9 foreign countries.

Since the mosquito fauna is better known in some states/provinces than in others, it is not
- .surprising that specimens from only 11I states/provinces were used to prepare 50"/ of the adult

illustrations, while lai %,e from 10 states/provinces accounted for 64.7/ of the drawings used in the
keys to immatures.

LOCALITY DATA FOR MOSQUITO SPECIMENS USED TO PREPARE
ILLUSTRATIONS FOR KEYS

A(umbe; spetle, (ounit %tate lPr.,vn ('ounya

, 2 Tx. r. eptetrioniali'S USA Delaware Kent Bombay Hook

' 4 A',. vxan Canada Ontario Kenora Dryden

5. 6 An. quadrimaculatu USA North Carolina Robeson Maxton

7.8 Ae. vexans Canada Ontario Kenora Dryden

9. It It ' v.snithii USA Massachusetts Hampden Westfield
- 11 A,. vcxans Canada Ontario Kenora Dryden

12 Ae. viexans USA North Dakota Grand Forks Grand Forks
13. 14 1 'r. sapphirina USA Virginia Fairfax Falls Church

15 Cx. pipie. USA New Jersey Middlesex Nixon

16 ,.h,. vexap. USA North I)akota Grand Forks Grand Forks
1 7 P,. ciliata USA Virginia Accomack Chincoteague

18 C('. inarnata USA Oregon Portland Portland

19, 20 .1a. titillap. Mexico Tamaulipas Tampico

* 2 I. 22 Zl. dXl1A Canada Ontario Kenora )ryden
23 Ps. ciliala USA Virginia Accomack Chincoteague

2-1 P%. ,yav.,,., USA Texas Dallas )allas
25 .4r. v,'eam USA North )akota (;rand Forks Grand Forks

26 .t'. C'xan. ( anada Ontario Kenora l)rvden
27, 28 C%. iwnrnala USA Oregon Portland Portland

29, 30 C(; p'PeU USA New.clrsey Middlesex Nixon
3 I ilC. ,',tuiuo USA Texas Cameron Brownsville

32 (.X. pipi,', USA New '.lersey Middlesex Nixon

33. 34 Or. sign i,'ra t'SA Florida Indian River Vero Beach
35, 36 C. pipiv, LSA New Jcrse Middlesex Nixon

37 Cq. p,'rturba% USA New Vork Wayne Fair Haven

38. t1 C\. pti"m, USA Ncw Jersey Middlesex Nixon

39 Dr. ,%,'ud's U SA Texas Caneron Brownsville
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________ tinily, ' __ ,p''a,. (.,l~l/t Staht/ ro,intr I 'l// I.otalty

41.412 .- e. purplreipvs USA Arizona Santa Cruz Madera Canyon
43 C\. pipien1. USA New York Brooklyn Ft. Hamilton

44 (x. pipin. USA New .Jersey Middlesex Nixon
45. 47 Ae. excrucialls USA Montana Glacier Glacier Nati. Park
46 A-t'. triseriatiis USA Kentucky Jefferson Louisville
48 Ae. c. canadelois USA Minnesota Roseau Warroad
49 solliritans USA Florida Dade Miami

t'5 .. vetxan. Canada Ontario Kenora Dryden
51 52 Ae. ta'niorhv'nhus USA Florida Palm Beach Palm Beach
53. 5,4 Ae. Solicitan' USA Florida Dade Miami

* 55, 56 .4'. initchwlah USA Florida
57. 6) At. Sollicitans USA Florida Dade Miami
61. 62 A't. nigr'iacalis USA Idaho Ada Boise
63, 64 -ve. papa go USA Arizona Pima Mendoza Canyon
65 itr. tat'ioirhypichus USA Florida Palm Beach Palm Beach
66 At'. vt'xan. USA North Dakota Grand Forks Grand Forks
67 .-4V. ,to'u'pti USA Florida
68 .11'. c. cathad'n.s. USA Minnesota Roseau Warroad
69 .'OV. Zo)phlu USA Texas Frio
70 At'. pactiu.' USA Texas Travis
71, 73 .-t. vrexan. Canada Ontario Kenora l)rvden
72 ,. txcrucau USA Montana (;lacier Glacier Natl. Park

" 7-4 -'. vtxat USA North Dakota Grand Forks Grand Forks
75. 76 .-t'. caulaor USA New York Long Island
77 -t'. gras.becki USA Louisiana Rapides Alexandria
78 Ar. *Nimulanx Canada Ontario Carleton Ottawa
79 .At'. 'quamiger USA California Orange Huntingtoii
80 .A'. qamigt'r USA California San Diego San Diego
81. 82 i-. St,.bechi USA Louisiana Rapides Alexandria
83 ,I'. i,.rrnmatuli. USA North Dakota Ramsev Devils ILake
84 '. ,igromaculi. USA Idaho Ada Boise
85, 86 it. ittrtpituA USA Utal (tche River Heights
87 A'at'. /lat'i't'u, Calada Saskatclihewian Oxbow
88. 90 .-It. inr,'pilu. USA Utah (ache River Heights

m 89 t'l. 'xrr.tuiatl. USA Mointanat (;lacier Glacier Natl. Park
91, 93 ..it. rip.ariu. (;illada Albeita Red Deer
92 ,..l. a (aillada Otntario ( aritoll Ottawa
94 .'ie. titchii (Caia(la Oniario .\lgona \Vhite Rivet
95, 96 .At'. ripariui Canada Alberta Rcd )ecr
97, 9 8 -t'. alot tm ,'SA ( )'ego n Mtll Marion Idlanha
99- 102 ,it'. ','d's t''\ SAMilllesla (leiriatei I l;sI State Park
103- 106 '. itchii (anada Otiario Alg ont White Rivet
107. 108 iit'. intrt'itu. 'S.,\ 'tialh (aieh Rixc !ive iglts
109. 110 .i'. 'tihm sa, ( atada Ontario Calcton Ollima
III .'r. /itrhii (aillada ()itaio Algona.l While Rivct
I 12 At'. MtrO'Craior ( iladl Yukon Khlidi k( l)awso n
I 13 '. Simula,\p Canada Ontario Carletont Ottawa
114 4t. tt'dtde t'SA Milliesoia (learwater Itasca State Park
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Figure
Number Specie., country State/Prm',ne C(mnty lhaliy

. 115-117 Ae. mercurator Canada Yukon Klondike Dawson
1 118-120 Ae. fitchii Canada Ontario Algoma White River
121, 122 Ae. stimulans Canada Ontario Carleton Ottawa

123. 124 Ae. euedes USA Minnesota Clearwater Itasca State Park

* 125, 126 Ae. doralis USA Oregon Klamath Klamath Falls

127, 128 Ae. rtropalpus USA Massachusetts Essex

129. 130 Ae. melanimon USA Montana Hill Havre

131-134 Ae. dorsalis USA Oregon Klamath Klamath Falls

135, 136 Ae. campestris USA Nevada Elko Carlin

137 Ae. logoi Taiwan

138-140 Ae. c. canadensi. USA Minnesota Roseau Warroad

141, 142 Ae. atropalmpus USA Massachusetts Essex

143, 144 Ae. c. canadensis USA Minnesota Roseau Warroad

145, 146 Ae. c. malhustoi USA Florida Clay Camp Blanding
147-149 Ae. at ropalpus USA Massachusetts Essex

" 150-152 Ae. sierrensi USA Washington Mason Lake Cushman

153-155 Ae. rpactiuls USA Texas Travis

156-158 Ae. atropalpus USA Massachusetts Essex

159 Ae. nonicola USA Arizona Pima Sabino Basin

. 160 Ae. sierrensi.s USA Washington Mason Lake Cushman

161 Ae. Zaripalp,. USA Arizona (oonino Williams

162,163 Ae. sierrensi. USA California Los Angeles Pearhlossom

164 Ae. sierrersis USA Washington Mason Lake Cushman

165. 166 4e. dertico/a USA Calirnia Riverside josha Tree
Nati. Monument

167. 169, 170 Ac. . pall'is USA louisiana Rapides Alexandria

168 Ae. triseriatuts USA Kentucky Jefltrson I)uisville

171. 172 A,. bitmiulaua.s USA Texas Cameron Brownsville

173 ,e. puipureips USA Arizona Santa Cruz Madera (Canvon
174 .e. heind('roi USA Colorado Weld Kuner

175 At'. aIttatiiitn.s USA North (arolina Brn swick Wilningion

176. 178 Ar. tri.vrriat,. USA Kentucky Jefferson Louisville

177 Ar. pullatuf USA Colorado Grand Grand Lake

179 .r. ath ofiticH USA North (arolina Brunswick Wilnningon

180, 181 .1'. 1triw/u USA Ket'ntacky jeflersoa L.ouisville

182. 184, 185 ,-'. h,,d'r',ii USA Ohoio Poriage Ravenna
18" Ae. Irh're,,i USA Colorado Weld Kuner

186. 187 A,. brelandi USA Tlexas Brewster Big Bend

Natl. Park

188 ,I'. Irivilfatl. USA Missouri Clav Kansas ( :itv

189. 191 Atr'. a(lali'u. USA North Carolina Brunswick Wilinington

190 Ae. i,/irmall.o USA Florida (;ulf

192, 193 A. apulari.s I'SA Texas Iidalgo Mission

194. 195 Ae. in/irmatIn' USA Florida Gull

196, 197 Ae. burgeri USA Arizona Santa Cruz Bodie Canyon

198, 199 Ae. allantiuis USA North Carolina Brunswick Wilmington

200, 201 Ae. muelleri USA Arizona Santa Cruz Bodie Canvon
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Figure
CountrSprte Sttll~t0V0 Corunty Lcaly

202. 203. 205 At,. acit/ti liU USA North Carolina Brunswick Wilmington
204 As'. edupret'i USA Louisiana East Baton Baton Rouge

Rouge
206 At. iip/ui'4 USA Utah Salt Lake Salt Lake City
207. 209 At%.%'. idah,/c4oi USA Utah Uintah Ouray

* 208 At'. /wI1ftilu. USA Colorado Grand Grand Lake
210 .A1. pilpIhudoxi% USA Utah Salt Lake Salt Lake City

* 21I1. 212 Al. . *%lt'mrii USA North Dakota Ramsey Devils Lake
2 13. 214 .-A' . ida(Aocnxi USA Utah Uintah Ouray

* 215. 2 16 Ar1. vi'c!m'i/to USA Wyoming Teton Yellowstone Natl.
Park

21I7 -I' III~USA California Lake Lower Lake
21 AV I~. (fitihvll Canada British Columbia Cranbrook
2 19. 220 Ae. "i/;/tatfiAi USA Utah Salt Lake Salt Lake City
221, 222 IcMfillh Canlada British Columbia Cranbrook
223. 22-4 .Ir. buitri%ktla1. USA C:alifornia Lake Lower Lake

* 225. 226 Ic. tti~yfapiv/ Canlada British Columbia Cranbrook
227. 229. At'. pullv'duA USA Colorado Grand Grand Lake

* 230
228 *It. (Ufltits USA Michigan IKeweenaw Copper Harbor
23 1,. 232 It'1. i,,,/i aitA USA Idaho Kootenai Athol
233. 2341 At'. intrild'll% USA Maine Washington Crawford
2 35, 236 A,'. /'1l11alo USA Colorado Grand Grand Lake
237. 238 Aev. impia/us USA Idiaho Kootenai Athol
239. 2-10 .4r. /nm'nci(anA. USA Minnesota Roseau Warroad
2411 .l111. fliM1,lav'uA USA Michigan Keweenaw Copper Harbor

* 2412 "If'. ifI1nh'11 USA Maine Washinigton Crawford
24:3. 244- .1111111i/'r USA LDelaware New Castle Glasgow

2415-2417 .-Ir. tihali USA Alabama Lauderdale Wilson Dami
2-18-250) -Ir. dv'tlic11% USA Massachusetts Hampshire Bek-hertown

251.252 Ace. diapwkicHA USA Michigan Keweeiiaw Copper Harbor

2531 Ic. %itdicli L SA- Massachusetts Hampshire Northampton

254 it'. pumfnr U.SA Mlassachuselts Hampshire Chesterfield

2.55 Ic. di/4to' I ISA T(Ixils Bexar San Antonio
2-25 -. It,. in huidil 4 5.-N Mainc NWashitigtori Criwl-ord

259. 260 It'. %fiithtu% U.SA Niassatch usci s H-ampshire Nort hampton

26 I. 26i2 It.% Ivt'1t1111. USA Mininesotia Roseaui Xarroad

* 26i3-265 IV. /?u/I? ie n' SA Mine Washington Crawf'ord

4 2fi7. 268 .if,. 011ipt-li C anadi Noit hws Baker I akc
I erit ries

2fi9-272 I41. %Iithtu M. USA- Nassich 1151ts 5 Ha1iiijslire Nort hampjtoni

273-275 .11'. vummuuu111i U SA MIichigani Keweeiiaw Copper IHarbor
276. 277 -IP. M,'Wermi 'U/nA SA Nev-ada El ko L ailoille aiivonl
278 .4P. thiff u rlo,'.is Caniadai Manitoba Churchill

279. 280 ic 't'nlrva'i USA NWvi niiig V 'oill Yellowstone Nail.
Park

281 AUSApiuu ~ I'5- Iio Kooteniai At hol
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Number Specie, Country Slai/Prain e C'unntY lbmaht

282 Ae. puctor USA Massachusetts Hampshire Chesterfield

283, 284 Ae. impiger USA Alaska Nonme

285 Ae. pioip.% Canada Ontario Algoma White River

286 Ae. implic, n. USA Idaho Kootenai Athol

287. 288 Ae. imfugecr USA Alaska Nome

289, 290 Ae. nigripc (anada Manitoba Churchill

291, 292 Ae. .hiaWinlaX USA California Nevada Boca

295 Ae. implicat.% USA Idaho Kootenai Athol

296 Ae. hexruldont (anala British Columbia Prince Rupert

297-299 Ae. implicatl. USA Idah(o Kootenai Athol
300-302 Ae. pummr USA Massahusetts Htampshire Chesterfield
303. 304 Ae. pinlip.% Canada Ontario Algoma White River

305-308 Ae. hexodontl.o Canada British Columbia Prince Rupert

309, 310 .Ae. pundr' USA Massachusetts Hampshire Chesterfield
" 3 11 (Map)

312 An. crucianA USA Georgia Baker Newt m

313 1.!. quadrimaculati. USA Arkansas Arkansas Stuttgart
"3 14 An. earh'i USA Minnesota RamseN St. Paul

- 315 An. albimaniu. Panama Calil Zlone (;lt 10l

316. 318-320 .- n. pnlip',,i USA Connecticut Fairfield Redding
317 An. cruciam, USA Georgia Baker Newton

321 An. p.eudopumftipenni% USA Texas Cameron Ft. Brown

322 ,In. pcndapuntipeni. USA Texas Travis

323 An. punctipenel. USA (oInnecticut Fairfield Redding

324 ,An. petplexe. USA Florida
325 An. p.kndopumnaipenni, USA Texas Travis

326 .In. p.sedopun'ipenni.. USA Texas Cameron Ft. Bro ii

327. 328 Al. /rani.r.anc i.4 USA New Mexico Eddy Arfusila
329. 331 An,. eariei USA Minnesota Ramsey St. Paul
330 1n. quadrimaculatlu. USA Arkansas Arkansas Stuttgart

* 332 -.,. o'cidetalis USA California Alameda Palo All(

333. 334 An!,. barhrri USA )elaware Ken Bml)av lhI( k

" 335 .'An. quadrimat'ulatt. USA Arkansas .A\rkan.;a St tl gait

A 336 .It/./r,'ehorni USA (alif'ornia staulilaiis M\ lesto
337 .-In. barberi USA )elaware Kell B nlma\ Ihoo k

338 .An. ;udithm, 'SA Arizonaii Saita Cru N ogales

339 -In. /rebrni 'SA (Califinrnia Stanislauis Modesto
IW1O .'!,. qadrimaculalh. USA Arkansas Arkansas Stult gail

"* 31 A'n. 1alkeri USA .Michigan I.ivingslon

3-12 .Inl. atro/w I *SA L.ouisiana Plaquineiiies Buras
34,3 A,. /rrrhor, tU S.\ C:alifrnia Nevad(la A..ulurn

3-14 1 n. qnadriinar nau i USA Arkansas .Arkiliss St tit gaIt

3-15-3-17 -?/. n.a/keri USA Michigan I .ivingslon

348-350 .'hn. arapoa ISA L.ouisiana Ilaq(utiniiics Buias

351. 352 Cx. pipirn 1.S..\ ()regon \uhnilt immhli Portlind
353. 354 C. r''I v ia us U S lSA)lrida I)ad" .Miami

355 C. re1,-/(in U SA W\'isconsin ).ae
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* Figure
N b " er_ _ I .oun" StatrlPro'ine C;untY I.ealot.v

356 Cx. territan. USA Virginia Fairfax Falls Church
357 Cx. tarsli.% USA Texas Victoria Victoria

358 Cx. re.uan.% USA Wisconsin )ane
359 Cx. farwali.% USA California

360 Cx. pipiei.1 USA New jersey Middlesex Nixon

361 Cx. bahamen.i. USA Florida Monroe Key Largo

362. 363 Cx. lar.kali. USA Texas Vi(toria Victoria
" 364 Cx. Iar/Iaf USA California

365 Cx. peu. USA Califmnia Mariposa

, 366 Cx. p/W.% USA California

: 367 Cx. thriathtib USA Texas Kerr i Kerrville

368. 369 Cx. corrnaor USA Texas Cameron Weslaco

- 370 Cx. dehtator Costa Rica Puerto Vijo

371. 372 Cx. erthrothorax USA CalifOrnia San l.uis ()bispo San Iluis Ohispo

373-375 Cx. niigripalpu. USA Florida

376 Cx. r?'.ltll.% USA Wisconsin l)ane

377. 378 Cx. nitripal/ USA Florida

379-381 Cx. salinarit USA Maryland Calvert Chesal'peakc Beach

.. 3S2 Cx. chidr's.'ri USA Texas Cameron Browi ilh.

' 383 Cx. ppinirp, USA Tennessee Campbell lovslon

3-1. Cx. pipieus USA New .jersey Middlesex Nixon
385-388 Cx. I,'/un. USA Wisconsin Danc Madison
389, 390 C. ilferopgator Panama Canal Zone

391 C.N. reti Mexico Baja California

3192-394 Cx. t,'pritan USA Virginia Fairfax Falls Church

395 C. arizponm's USA Arizona Yavapai Prescott
396 CA. a/malis USA Arizona Cochise Portal

397. 398 Cx. I,',Iita, USA Virginia Fairtix Falls Church

399 C. bihtiri USA CalifOrnia San Diego San )iego

•100 C. boham-i USA California Placer Lake Tahoe

411 ('. a/nit (ih USA Arizona Cochise Portal
-t102 C\. arizow',14 USA A.rizona Vav'aiai Precovltt

103 (Cx. htliquama (olombia

-10.1 (A. /pip"',i USA New jtcrsty Middlesex Nixon

105 (A. orratie' 1 'SA Texas Kinntce Bracketsville

10)6. 107 C. /]Ircm USA Il. uisiana La Sallc ()lla

•108 ( \. alrai,1 ( uba lianaia

109 C\. ,ppisth,,pi USA Fhlorida )adh Miami
I 10. 112 (A. /wfantP U SA Louisiana Lit Salle Olla

•tI I (A. ahtiooilnhr USA "xa.is Bexar"

• 113 (A. iUhImhdlod USA Florida Mono Key la1'go
1 II. 115 (. 1. 1ptI1i% (ilha Ilavana

, 1l6 (A. /l/vwo I 'S.. Flrida Brioward Ft. I.atiderdale

I 17 CA. piln,, USA Florida

.I18 (A. mI'irani 'S.\ Fhlrida M\1nvioe Big Pinc Kc\

• 119 (. htlulanup 'S.A Illinois
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Figure
.Number ,pvcwCountr Sla ie /Pro ,Courly lA-.

420, 421 (.. morsitanls USA Michigan Livingston

422 (.. impalienis USA Colorado Grand Grand Lake

423. 424 C.%. particeps USA California Humboldt Arcata

425 C.. miwitans USA Michigan Livingston

426 C%. impatien. USA Colorado Grand Grand Lake
427 CN. partilep USA California Humboldt Arcata

428 C%. alaskarw,,i. USA Alaska Anchorage

429 C.%. in'idn.% USA Washington Whatcom Bellingham
430 C%. impatieto USA Colorado Grand Grand Lake

431 (%. ,nipipi,,ae USA Minnesota St. Louis Virginia

432 (N. moritals USA Michigan Livingston

433. 434 (. iiortiata USA Missouri St. Louis W. St. Louis

435.436 (%. impaliens USA Colorado Grand Grand Lake

4:17 De. p.seude.% Panama

4:38. -439 Di. canc'r USA Florida Indian River Vero Beach

441) De. tnatheonii USA Texas Cameron Brownsville

4.11 11a. Iitilla . Cuba
-42 Ma. titillan. USA Florida

443 Ma. dvari USA Florida Indian River Vero Beach

4.41 Ila. dvari USA Florida Okeechobee ()keechobee

-445 Or. kummi Costa Rica

446, .147 Or. kummi Panama El Voltkin

* 448 Or. alba USA Maryland Anne Arundel Patuxent

.149 Or. .igni/era USA Louisiana Chicot Kilbourne

451) Or. alba USA Texas Travis Austin

451 Or. .4lgif'ra USA Louisiana Orleans Camp Planch

452 Or..igfi'ra USA Louisiana Chicot Kilbourne

-153 Or. alba USA Maryland Anne Arundel Patuxent

-154 Or. afha USA Texas Travis Austin

,155, 456 PA. a,/umbiae USA Texas Cameron Brownsville

•457 P%. ciliata USA South Carolina Beaufort Parris Island

-458 Ps. cvwne.w'en. USA New Jersey Cumberland Fairton

459 PA. pygmaa USA Florida Monroe Key West

, 160-462 P. columbiar USA Texas Cameron Brownsville

-163, -16-4. 466 P%. diwolor USA (;eorgia Fult(on Ft. NicPlhrson

4f55 P,..Sini/e,, i. USA Texas Sullon Sonora

-167 P. ciliala USA South Carolina Beau fit Parris Island

-468 P%. cvyam'.ci. USA New Jersey ( iiiitherlaid Fairlon

469 PA. l'rox USA Norit (arolina (olunibia L.ake \';tcamaw

474) P.. ciliala USA South (arolina Beatilit-i Parris Island

S71 PA. riliala USA South Carolina Berkeley Mc(cilam ille

472. 173 Ps. hi'ardii USA lDelaware New Castle Newport
74 P.. cvnal,'.t'l USA New .jersey (0:iiihn land Fairnm

•175 P.N. cyaP,'(,i.% USA Tcxas Dallas Dallas

-176. 477. 479 1A. /,r,x USA North (arolina (.lunihbs Iake Waccaiaw
'178 I%. nalh,'.oni USA )elaware Sussex I'loipsot nille
480 '%. john'onii USA Fhonid a Iilian River \'ero Beach
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Figur
Number Sperle, Country StitelProvivee Countv Lorahly

481.482 Ps. mathe omi USA Delaware Sussex Thompsonville

483 Ps. varipes Guatemala Retalhuleu Champerico
- 484 P. mexicana USA Texas Cameron Brownsville

485-487 P's. Ierax USA North Carolina Columbus Lake Waccamaw

- 488-491 Ps. horrida USA Louisiana East Baton Baton Rouge
Rouge

,- 492. 493 P%. lonipaln. USA Texas Cameron Brownsville

- 494 Ur. hmvii USA Florida Highlands

495, 496 UJr. sapplhirina USA )istrict of Colombia Washington

497, 498 1r. a. anhdor USA California Bernardino Saratoga Springs

. 499 'r. a. %withela USA Texas Cameron

- 500. 501 'r. vanduzeei USA Florida Indian River Vero Beach

* 502, 503 Wv. smithii USA New.Jersey Union Rahway

504. 505 WVy. mitchellii USA Florida Indian River Vero Beach

506, 507, 509 Wy'. Ymihii USA New Jersey Union Rahway

508 it Y. havit'i USA South Carolina Richland Columbia

510 An. quadrinaculatu.s USA North Carolina Camp Sutton

511. 513 Cx. piiien.s USA Pennsylvania Allegheny Turtle Creek

512. 514, 515 Ma. dyari USA Florida Palm Beach W. Palm Beach

516 Cq. perturbans USA Minnesota Clearwater
- 517 Cq. pirturbans USA Florida Palm Beach W. Palm Beach

518 Or. sigie'a USA Georgia Fulton Atlanta

* 519 e. a-'ypli USA Georgia Chatham Savannah

520 Ty\. r. sepletrionali. USA Georgia Richmond Augusta

52 I Tv. r. rutilits USA Florida Palm Beach Boca Raton

522 G.. pipif o USA Missouri St. Louis St. Louis

523 .Ie. l , 'pti USA Georgia Chathan Savannah

52.1 l'. %niihii USA Maryland Worchester

525 Or. .*igui/era USA Georgia Fulton Atlanta

52f 'r. sap)phirina USA Florida Palm Beach Camp Murphy

527 'r. %apphirina USA Georgia Bryan Ft. Stewart

528. 529 P. colunbil' USA )elaware New Castle Summit Bridge

530, 531 D'. pnd'h% USA lexas Cameron Brownsville

532 l',. olbiat , USA l)elaware New (astle Sunmit Bridge

533. 535 .r. ar,. ypi USA Georgia Fhlton Atlanta

53-1 (. i,,rnala USA L.ouisiana Rajpides Esler Field

536. 538 (:x. pipi/es USA Peninsylvania Alegheny uirtle (rek

537 .It'. arpt,,yli USA Georgia mltojlli Atllanta

539 ..'. pr, 'uan USA New York lomp1kins Ithacai

05,10 I's. -hIb,,iat USA Delaware Neu (ast le Stininit Bridge

" 54 I 5-152 .r. alltuiu a\'S. (;A eorgia Fhlton A Lllt.

543. 5.15 .'lf. a'.T/.'p I "S..\ ( ;eorgii (halhain Sa\.anii.ihi
5-141 1lg. ,'qni,,s (;ualecinaa

" 516 1. pr*nneanI SA Neu York Tomnpkins Ithmaa
S 5.47 Ir. af,/ypli 'S\ ( ;cmgia ( :hathan Saannah

* 5-18 .'. h t'lt'l'ar U'.\ ( ailoirnia El l)orado
549. 551) .r. provomn USA Nc\ York l l )kins Itha a

551 A'#. hirilafus USA (alifornia L.ake

,552 Ir'. allantic'a "SA ( ;corgi~i h'ton Atllanta
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Figure

553 Ae. aetgpti USA Georgia Chatham Savannah
554, 556, 557 A'e. nigromaculi. USA California Tulare Visalia
555 Ae. ab.%erratus USA New York Tompkins Ringwood
558. 559 Ae'. f palle. USA Louisiana Rapides
560 Ae. nigroplaculis USA Calitornia Tulare Visalia
561 A'e. nigripe.% (]aiada Manitoba
562 Ate. /P al'n, USA Louisiana Rapides
563 At. /. pah',. USA South Carolina Horrv Mvrtle Beach
564. 565 Ate. theter USA Texas Cameron Brownsville
566 Ae. tormnentor USA Kentucky Bullitt Ft. Knox
567 Ate. abserratiu. USA New York Tompkins Ringwood
568 Ae. bimacuhidcs USA Texas Cameron Brownsville
569 Ae. tormientor USA Kentucky Bullitt Ft. Knox
570 Ae. atlanticus USA Georgia Fulton Atlanta
571. Wldlicimtan USA Illinois St. (lair Dupo

_ 572 Ar. faeniohynthu. USA Florida Palm Beach Camp Murphy
573 ,-l'. taenrihvpichuN USA Florida Highlands Avon Park
574. 575 ,'. ab.serratu. USA New York Tompkins Ringwood
576 At'. taNtiorh 'V nchs USA Florida Hillsborough MacDill Field

- ". 577 ,e'. faeniorhri1'hus USA Florida Palm Beach Camp Murphy
578 ,-'. dupreei USA Georgia Fulton Atlanta
579, 580 ,t'. atlanltic. USA Georgia Fulton Atlanta
581 A'r. soflit-jans USA Illinois St. (lair l)upo
582 .'ie. atlanticU.% USA Georgia Fulton Atlanta
583 Ae. hexodtiu USA California Tuolumne Yosemite Nall.

Park584 ,.It. punte'r USA Maine Penobscot Orono
585 A'. .woirita.s USA Illinois St. (lair 1)upo
586, 587 At. mitchelha, USA Mississippi Harrison Gtlt'port
588. 589 A'e. Molicit.N USA Illinois St. (lair I)upo
590. 592 .'P. ifirmtl USA Florida Highlands Avon Park
591 ,.i'. la',iiorlvus USA Florida Palh Beach (Canip NMrply
593 ..It. Irivitlau. USA Illinois Champaign Champaign
59.1. 595 I.. rAt'pt'i Canada Northwest Baket likeT Territories
596 At'. le'itiorh tchu% USA Florida Hillshorough MacDill Field597 A. .wp11ari.\ (Gualclinala
598 .I'. It'i jrhtlIou'ch. IJSA Florida Hillsborough lTampa59! IAV. fav'niyr/h',chu,% USA Fhi(l a Hililsb orough Maul)ill FichI

)600. 6041i. 603 .le. "pt(i/tri.s Gu teniala
60i2 .D.,auhrIomniican

Repulblic
60l-1, 60l5 ,.t tli St. Lucwia

61 v;'. t's'ttiltt% USA MassachuIscIs I lamphdln Springfild
6047 SIv. pnv/injo, I.'SA (alil'ornia Merced
608. iii) I'D. -tfnphvll USA Oregon (;rant l)ixic Pass609)4, Ir'. rxtru o(yht USA Massachustts I Iallpdcll springlicld
(i .I'. (ti aiph tia USA ('alitfhri Mono
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-ount StalelProvince C'unatv Lwadity

F 612 Ae. atropalpu.1 USA Maine Hancock Mt. Desert Is.
613-615 Ar. atrpalpus USA Marylhd Montgomery Bethesda

616, 617 Ac. rpact.iu USA Texas Comal New Braunsfel

' 618.62) Ae. diapitaeux USA Vermont Windham Jacksonville

619 A1. vtxan., USA Louisiana Rapides

- 621 Ac. dianftu'u. USA Michigan Keweenaw Isle Royale

* 622 ,c. cli/er USA Delaware New Castle New Castle

623 .-Ic. (111,nn/er USA Maryland Prince Georges

624. 626. 627 Ac.. spewcerii USA Minnesota Ramsey
625 Ic. campe.%tri.% USA Nevada Churchill

628 Ac. .%. idahotnsi.s USA Utah Summit Oakley

69 Ac. .. idahoen.is USA Colorado Grand Grand Lake

630 Ae. excrucians USA Maryland Cecil Elkton

631 .4e. inlrudn.n USA New York lompkins Ringwood
632 .4e. cxcrucian.s USA Massachusetts Hamup(en Springfield

633 Ac. rc-rucia,.o USA New York Tompkins MacLean

63 1-637 .-I. aimp'.4ri. USA Nevada Churchill
638 .c. hiavevc.x

639 -i. [laver% W.Gernmny Spandau

064) .It,. /lavc,,,.% USA Alaska Anchorage

61 I ,I,. /nl'trc ,.s W. (;ermanN Spandau

6-12. 643 -l. ciyl/po/um USA Oregon Marion Idanha

641-1 ,'. itirudi'll USA New York Tompkins Ringwood

6-15 .-Ir. Pliphadopli.A USA ULtah Toele (;rantsville
6-46 .-A. vxA,, USA (;eorgia Fulion Atlanta
6-17 .40'. 111v'drh USA Minnesota Clearwater Iitasca State Park

6.8 lr. in/rudh'% USA Alaska Steese ltw\.

6.19 .-ir. ihiud'm USA New York Tompkins Ringwood

654). 651 l'. 0'ucde USA- Mi ii tesola (:lear'walr'" ltasci SLait Park

II .2I,. d'tfirut USA Massachusetts Itampshirc Belcheitown

i-:1-Ii.51 ,. l lildm s U SA U.tah 'l'ooclc (rantsville
61I. ,v.vtidhopim US.\ UIah

Iil7v-' _) 9 t. yil/yvufl 1. .\ .Ainiicsota Raiinsv

tII .I,'. ,'vrdl, US,\ \Ninnesola (lear'watcr Ilascai State Park
661 f I .,. o'wioi'i A (a;ifOrnia \lpine

662. ii63 Ir. v/pvrip -S.\ Iiiniesota Rairse\

ii6 . ti Iv.. iv's vvili'S,\ ( USAalifornia \lpine
666 Ir. /ItuswPI tlk U S\ ()hio PorIage Ravenna

4 6(17 Ih.lili U S.\ Nc% Y~ (k lomplkiws Ringw.oodl

618 . . /mu/,t'i/;v'. t *SA .l ii, vit Santa ( ,ii,

66() .r. 111%riffi s I. '.. ( )hio Por't age Ra\etin ti

67) .9,. 1m,.,) "...\ .\!i/nt1i UISAina Mn(Ido/a ( 1,i

671 Ir. D11'vttifil I "..\ I.vlisiaa ( :.hasic Li ke (liarle

672. 673 If'. Imur/"vcl'" '. SA Ariona Santa 0,/
671-677 to'. ,'ip,, I 'S.\ ( e'mrgiai ( Chatlhim sa\ aniial

67S. 679.) I'. lrl'Ivi41 USA .\ i/t11 Sata (0u/ Madcia (Cai on

fi8l). 6X2 .Ir. rrrp,,im I 'S.\ (Calih iIia San l)iiv,' )
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Number Spwrie Country StatelProvire County Lxality

681 Ae. zoosophus USA Texas Pecos Sheffield
683, 685-687 Ae. ionticola USA Arizona Santa Cruz

684 Ae. deserficola USA California Los Angeles
688 Ate. varipalpus USA Arizona Coconino

689 Ae. varipalpuo USA Utah Kane

690, 691 Ae. burgeri USA Arizona Santa Cruz
692. 693, Ae. triweiaftu USA Ohio Portage Ravenna

' 695-697
694 Ae. zowomph/u. USA Texas Pecos Sheffield
698-700 A. he'deropi USA Colorado Boulder Boulder
701 Ae. brelndi USA Texas Brewster
702 Ae. impigrr !SA Alaska Liberty Falls
703 .4. caniator USA Rhode Island Washington Westerly

704 Ae. /itchii USA New York Tompkins Ringwood
705 Ac. r. raiaden.si. USA Massachusetts Hampshire Belchertown

706 Ar. impiger USA Alaska

707 A!. %imuian USA Minnesota Clearwater

708 Ae. pimctode.k USA Alaska Anchorage
709 Ae. impiger USA Alaska Umiat

7 10 A'. %limulan. USA Minnesota Clearwater

7 I .4'. ahrigitfi.% USA Oregon Columbia Vernonia

7 12 Ar. ,,laimon USA California Kern Bakersfield

7 13 A. ,%tiriru USA Georgia Bibb Macon

7 14. 715 AtA. mehmim,, USA California Merced
7 16. 717 A. .. imulans USA Minnesota Clearwater

718. 7 19 Ae. t, rdth'n.dsi USA Nevada Elko Lamoille Canyon
720, 721 ,'li. *timulan.A USA Minnesota (learwater

722. 723 Ar. mercura/tr Canada Yukon Territorv Dawson
724. 725 Ae. %firiru.% USA Georgia Bihb Macon

726 A'. /lavecen%
727 Ae. /lave. r USA Alaska Anchorage

728. 729 .tictilrii USA Georgia Bibb Macon
730. 73 1 It. Whizopitiax USA California Nevada

732. 733 .I,'. aiborigini USA Oregon (olumbia Vernoiiia
73.1. 736, 737 Ar. pullats USA Colorado l'arinier Rock\ Mt. Nail.

Park
735 it'. hprwli USA Kansas StalfOrd

738. 739 .I'. r. ta,,adr' ik USA Massachusetts Hampshire Belchertown

7-10. 7.1 .,. imli/, USA Michigan Keweenaw Isle Ro\alc

7-12 .It. /pIla/lu USA Alaska Eklu na
7-13, 714 .i. puidat,, USA (olorado l.ariiier Rocky Mi. Natl.

Park

7.15 l,'. pi/lla1% I 'SA Alaska

7-16 ,r. ral/atlor 'SA .Marland .At1n Arundel Sell)\--Bay

7.17 Ar. rttl/ator I'SA Rhodc Island Washington ui Wcsterh

7.18 it. t,',i Canada British Columbia

719 .t'. t. to td,',yis USA ()corgia Ralun

750. 751 .I'. 1hoo/fll USA l)clawarc SlIscx Redden State

Forest
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Figure

~. 752. 753 Ar c. canadensis USA G;eorgiat Rahun

754 .ir. .squaminger USA Califhwnia Marin Richmond
755 -.1. 'wmulni USA Minnesota Clearwater

756. 757 Ae. dorsadis USA Kansas Stafford

758, 759 Ae. increlpitus USA California Mariposa

7601 Ae. campestri USA Nevada Churchill
761-763 A,'. dorsaIi USA Kansas Stafford

* 7654, 765 Ae. grassbeki USA Lo)uisiana Rapides Alexandria
7661, 767 A,'. commums USA Alaska Uiniat

* 768-771 I A'. Mneaninion USA California Merced

772. 773 Ae.hwepin.' USA California Mono

* 774-776 .4e. impli.cai. USA Minnesota C;learwater
777-779 Afe. incripi. h USA California Mfariposa
780, 781 An. judithae USA Arizona Cochise Portal

782 An. a/bimaiU. USA I 1 nidla Monroe
* 783 AnI,. albimanu.o USA TIexas Cameron Cosnias

7 84 An. barheri USA Ohio Stark Canton
785 All. barberi USA Mary'land Montgomery Cabin john

- 7865 An. jndilhat, USA Arizona (ochise Portal
787 .4n. judilliat, USA Arizona Santa Cruz Patagonia

7 88 All. aIlbintanu.k USA Florida Monroe

789 An. quadriinlacuat.s USA len nessee Dyer 1ve rshUrg
790 An. albiwana.s USA Texas Cameron Cosias
79 1 AIn. albinann.s USA Florida Monroc

792. 793 Aptn. /zsendoln/nnijfenni USA Texas Bell Temple
794 AI. psendol)neipa/n'nl ni' Dutch West Cura1cao

I ndies
795 AI. p.end/mutictpenni% USA Texas Hidalgo Edinburg

796. 797 1. I/ani%an USA New Mexico Eddv A rtesia
798 A. n. lfrop USA Florida Monroe Key Largo)

799. .1ii vndrimm-11unlls USA TenneI(ssee Dver Dye rsb~urg
* 800 Ain. nut in,, liS,, Lllisiatia Calcasie Lake Charles

801 liftilP111% SA LuisanaRapdesEster Field

802 Aptn. na/(ikint USA Tennessee Ohiomi Walnut L og
803 AIn. iwa/Ikien USA Tennessee Dyer Dyersbumrg
80-1. 80)5 AIn. ndrnim-mn/ailuA USAX Tennessee Dyer Dyersbu rg

8061. 8018 In. hraidlIvY USA Mississippi I larnsmi Kessler Field
*- 807 .,In. piad)~akt. USA Lou nisiana St. C hatles Narco

809 Anfi. bradley, U SA Alab~ama Mobile Mobile

81I0. 811 AI. gerngi ann. i USA G eorgia Bibb Macn 
812 Ain. ennudi USA M\lnesota Belltraini Beniii

8 . 13, 811 Al In. piuadrnincid/a f i I 'SA lTVlII('SSeec D)erlcerhir
81I5. 81I7 In. Plindilwp'nnA USA I A )1i5siall Rapid es Esler Field

* 8 16 A1n. wre~idna/i\ U SA C aliflornia San Luhis ( hispo Pismol Beach
818 In. freeharni U. S5 A. tfa Salt Lake Sall lake C6:i

8 19 .-in. Irrebrn, I U. SA tlahI e Ogden
8201 An. pnnd-i/)enin% US *5 Iomisiamma Rapidcs Alexamn1-ln
821 .-In. plnitliprnim% I SA (Califoniia Shast I 'h m I louse
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822 Cx. pipi'?I USA Missouri St. Loulis St. Loulis

823 (N. /eila ?I% USA G;eorgia Fulton Atlanta

824. 825 Cx. ba/caturtmi USA Florida Monroe Matecumbe Ke%

826 Cx. pi/ch'n USA PennlsN vllia Allegheny- Turtle Creek

827 (N. pilpien% USA Missouri S,. Loulis St. Loulis

828 (N. inh'rrlngalor USA- -xasCa roHrlge

829. 83 I (.Iralih USA ('alifinIia C;ont ra Costa Pittsburg

830) (N ?I%IUUPI'\ I.S. SouthI Carolina Richlanid Columbia

832 (N. ,,tnoUSA No rt Ci(arolina Robeson Maxton

8.33 Cx ~rabAUSA Califinrnia Riverside Coachella X'allek.

834 .~ YIYUIu USA Texas Catmeron Brownisville

835, 83 6. 83 8 C. naVdi% USA Calif'Ornia Contra Costa Pittsburg

83 7 Cx. PiPoon USA PelitnsvIvanlia Allegheny Turtle Creek

839 (A. t/IU(f'%h'O USA Texas Cameironl Brownsville

8-10 Cv. elecaralr USA Texas Caldwell I.ul1ing

8-11, 842 (N. pipi'n ~ USA Pennilsvlvanlia Allegheny Turtle Creek

8-13 (N. vonrliwi.%f USA Maryland Ann Arunldel Selhy-on-Bay

81-4 Cx. PeuIl USA Calif'Ornia Sacramento Sacramento

8-15 Cx. PeuAI. USA (Xtli 6nia Marin

ON8-16 Cx. /npirnA USA Missouri St. IAotis St. L)llis

8-47 (N. ftiltienAl [SA Nebraska Oloe cna

8-K8 849 (N. lligrlpallm USA Florid Palti Beach Gulf, Sitra

8501 Cx. ailinaricv. USA Marvylnd Anni Aruindel Selhn-on-Bav

851. 853 (:x. vnarliu.\fhI USA Kansas D)ouglas

852 (N. rrrolrcIuax USA Cali lbrnlia Sall L uis Ohispo

8541. 855 (..lali.quama Colomibia

856 (;.pf'C((Ifr USA Florida

857 (N. /wra(0r USA- Geor)igia1 Fulton Atlanta

858 CX. i,',,hau USA Georgia Richmondit~ Ft. G;ordon

859 (N. /wn-atur USA Florida

8601. 86 1 (A. ari/wu'nia U S.* A riioi1i avajpdi Prescl )t

862 (\, lrmIlam Us A Minnesota Clearwater

863. 865 (A. It-111taw USA ( ;orgia Richmonc d Ft. Gordon

864f (A. aphali% USA- Tlexas Brew\ster Big Bend Natl.

4 Park

866 (A. pe'es U.- SA aliloticia Sait Illis Obispo

867-869 C\. b'rrpicow U SA Miil icesc tI;i ( lear-water

8701. 871 C (k. hohari U SA ( alifin-nia Bennlo

872 (N. Uin. USA I ociisIdaia 0Orcleas Cailip Villere

4~ 73 (Ax. ahrahc ltiertc Rio Ic-rgi t r
871 (A. /n/ca.ci USA ( coii Fu~ltontlnt

875 (A. ,',rait1% U SA ( co rgii Ba ker

876. 878 (A. eol/ilhn/ol; USA Flo Idal~ Browacrd 1:1. I.atiderAile

877 (:\. /wc(-almoo U SA Flon-ida

*879 (A. opi~dw/nio U SA [Ic cida I ade

880. 881 C\. a/acI SA lloilcdanc Vac~c Kc%

882 (N. ahuomm'ccahu I *sA I c\11%( cil

88.3 (%. ii,/ambid/ USA l-11wic a MliniiJisi



A' .\umber sperle, C'ou"nr StwelP?"I'mue 'ourit Localy

884 Cx. peccalor USA Georgia Fulton Atlanta

885 x. iolambdis USA Florida Palm Beach Jupiter

86 Cx. ali% Mexico Baja California Tijuana

887 Cx. peatr USA Florida

888 Cx. hiambdi. USA Florida Palm Beach Jupiter

889 Cx. murennani USA Florida Monroe Big Pine Key

890 (.S. nelan ra USA Florida Okaloosa Baker

891 (. inrnata USA Colorado Larimer Estes Park

892. 893 C. mnnoilan,, USA Minnesota Clearwater

89-', 895 Cs. inw-nala USA Colorado l.arimer Estes Park

896. 897 (s. minne'matar USA Minnesota Clearwater

898. 899 C%. tnor%,lan. USA Minnesota Clearwater

9t0 (s. impa/ien.% USA Alaska Ketchikan

901 C'%. inomraa USA Minnesota Clearwater

902, 903 (%. partihrp. USA California Kern Kernville

S901 C%,. inuornala USA Colorado Larimer Estes Park

905. 906 C%. imornala USA )elaware New Castle Newark

907 C%. iwidt'ns USA Idaho Valley McCall

908. 909 (. ala.arioi% USA Alaska Glen Allen

9 "10. 911 (%. incideimp USA California Madera

912, 913 Dr'. matIe'smi USA Texas Cameron Brownsville

. 914-916. 918 l'. prad' USA Texas Cameron Brownsville

917 Dr'. (amer USA Florida Pahn Beach Boca Raton

919 lDe. canier USA Florida

920. 921 ,Ma. titila, Jamaica

922. 923 la. dyari USA Florida Palm Beach West Palm Beach

924 Op.. alba USA Georgia Fulton Atlanta

925 Or. 'i.plill't USA Mississippi Forrest Camp Shelby

926. 927 Or. kummi USA Arizona Santa Cruz

928. 929 Or. ,i.,i/'ra USA Mississippi Forrest Camp Shelby

930 P,\. uluula USA )elaware New Castle Summit Bridge

93 1 I'%. hewardii USA .Maryland Prince (;eorges College Park

932 I's. ditf,,Ir USA (eorgia Baker Newton

933 I'%. ruIuhnblar U'..\ l)elawar New Castle )elaware (:itv

931 1'. , /ata ISA Texas Hidalgo Mission

935 I's. hin,'api 'SA Delaware New Castle Newport

936 I's. (,/umha,,' I'SA l)elaware New Castle Summit Bridge

937 i'o. d , SA (;eorgia Baker Newton

938 I'1. U,,, !SA (;eorgia Wort I

939 I',. tv', ('SA l.ouisiana Rapides Alexandria

94.0 94 I 1'%. divrid,r I'..\ ( eorgia Baker Newton

9.12. 91 I'%. lumba' US..\ l)elawarc New Castle Summit Bridge

943 1',. (libiu' I'S.\ Delaware New Castle Delaare Cit,

95. 946 I's. igniln'nis U'SA Kansas Reno Hutchinsm

917 I,\. /v glna'a Pucrto Rico ,]uana Diaz

948. 949 I'S. cval'w,',n USA l.ouisiana Rapides Alexandria

950. 951 /'%. /v'r\ USA Georgia Wort I
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Figurf

Number Speies Country StatelProvince County Localty

952, 953 Ps. johnrtonii USA Florida Monroe Long Key
954-956, 958, Ps. honrida USA Georgia Hoochee Ft. Benning
959

957 Ps. ferox USA Georgia Worth
-. 960 Ps. mathesoni USA Louisiana

- 961 Ps. mathesoni USA Delaware Sussex Thompsonville

962, 963 Ps. ferox USA Georgia Worth
964 Ps. longipalpm USA Texas Grayson Denison
965 Ps. longipalpum USA Oklahoma Tulsa Tulsa

" 966 Ur. a. syntheta USA Texas Bexar San Antonio
. 967 Ur. sapphirina USA Georgia Bryan Ft. Stewart

968. 969 Ur. lowii USA Florida Palm Beach Boca Raton
. 970, 971 Ur. sapphirina USA Louisiana Rapides Alexandria

972, 973 W,. mitchellii USA Florida Palm Beach Boca Raton
974 W v. smithii USA Maryland Prince Georges Suitland

* 975 Wv. smithii USA Minnesota Clearwater
- 976 Wv. vanduzeei USA Florida Palm Beach Boca Raton

977 Wv. vanduzeei USA Florida Dade Miami

978 Wv. smithii USA Minnesota Clearwater
979, 980 r v. smithii USA Maryland Prince Georges Suitland
981 WT. smithii USA Minnesota Clearwater
982, 983 Wv. havnei USA Georgia Rabun

4
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INDEX TO SPECIES

* . -This is an alphabetical listing of the species included in the keys and on the map plates. The

" generic placement of each species follows the specific name. Abbreviations of genera follow

Reinert (1975). Page numbers fOr species in the keys are in roman type. Those to the left of the
slant line (/) refer to the adult, while those to the right pertain to the larva. In a similar manner, the

italicized numbers to the left and right of the second slant line pertain to figure numbers for adults

and larvae respectively in the keys. Italicized numbers in parentheses ( ) refer to the map plates.

abminator, Cx. 94/200; 411/882 (32) 529, 532, 540, 933, 936, 942-944 (40)

aborigini., A.h. 72/169; -/71/. 732, 733 (9) conmnunis, Ae. 68/176; 273-275/755, 766, 767

ab.scrrai.. , Ac. 75/139; 311/555, 567, 574, 575 (17)
(/0) con/inni.. Ps. 105/212

a'tO'pti..A. 31/159:67/519, 523, 533. 535, 537, con/innis complex, Ps. (40)
543, 545. 547, 553, 674-677 (10) coronator, Cx. 88/192; 368, 369/834 (35)

ala.skacoi.s, C.s. 98/205; 428, 908, 909 (40) crucians, An. 77/184; 312, 317/800 (31)
* alba, Or. 103/208: 448, 450, 453,4 54/92-1 (41) cvanes.n.s, Psi. 107/213; 24, 458, 468, 474,

alhitann, -n. 77/182; 315/782, 783, 788, 790, 475/939, 948, 949 (43)
791 (30) declarator, Cx. 88/193; 370/840 (36)

aloponotumf, Ae. 36/152; 97, 98/642, 643 (11) declicus, A'e. 63/155; 248-250/652 (17)

a. anhvdor, 'r. 111/217; 497, 498/- (42) desericola, Ae. 47/161; 165, 166/684 (22)

a. syntihca. 'r. 111/217; 499/966 (42) diantaeu.s, Ate. 63/148; 228, 241, 251, 252/618,

tatil)s, Cx. 94/200; -/886 (32) 620, 621 (23)

apicali., (x. 92/197; 396, 401/864 (33) discolor, Ps. 105/212; 463, 464, 466/932, 937,
arizont'nsi.. Cx. 92/196; 395, 402/860, 861 (32) 940, 941 (45)
allanticui, Ae. 54/140; 175, 179, 189, 191, 198, doralis, A.h. 42/176; 125, 126. 131-134/735,

199. 202. 203. 205/541, 542, 552, 570, 756, 757, 761-763 (18)
579, 580, 582 (12) dupr"ei. At. 54/140; 204/578 (17)

a/rah.s, Cx. 95/199;408,414,415/873,880,881 dvari, Ala. 101/208; 443, 444/512, 514, 515,

(34) 922. 923 (46)
atropalpus, At. 46/147; 127, 128, 141, 142, earhri, An. 81/187; 314, 329, 331/812 (28)

147-149. 1 56-158/612-615 (13) epactiu. ,At'. 46/147; 70, 153-155/616, 617 (13)

atropt%, .Ain. 84/1841; 342. 348-350/798 (28) t'quin.s, Hg. 25/133; 3!/544 (40)

aurir, A'. 62/148: 243, 244/622, 623 (14) erraticns, Cx. 93/198; 353, 354, 405/877 (37)

bahati.s Cx. 86/190; 361/824, 825 (25) evryhrothorax, (x. 88/195; 37!, 372/852 (34)

barhiri.,An. 82/181; 333, 334, 337/784, 785(30) t'ueds, A'. 37, 40/154, 156; 99-102, 114, 123,

hicrintata. A. 58/134; 217, 223. 224/5 51 (15) 124/647, 650, 651. 660 (15)

bimcniulalis, it. 49/138; 171, 1721568 (16) t'xcrucians. At'. 35/150; 45, 47, 72. 89/606, 609,

hoharti. Cx. 92/197; 399, 400/870, 871 (35) 630. 632. 63 3(15)

brat//h'i. in. 77/18i: -/806. 808. 809 (29) I'rox, P.. 109/216; 469, 476, 477, 479,

hrtlandi. ,I'. 51/164; 186, 187/701 (10) 485-487/938, 950. 95!, 957, 962. 963 (44)
hauftri, i'. 53/162: l 96. 197/690, 691 (I7) /ichii. Ac. 37,39/165; 94, 103-106. III,

cam pt'\ris.,i'. -12/151, 175: /35 1 36/625. 118-120/667, 70.! (16)
634-63 7 760 12) /iarV%('t'., 'P. 35/152, 169; 87/6 38-641, 726.

yattmh'ns~i 1 ,. .1-/173: 48. 68, 13 8-1.40. 143. 727 (12)
14/705, 738, 739, 7-19, 752. 753 (14) franci.sranu.N, .i. 79/183; 327, 328/796. 797

madihoi. .it. H1/I 73; 1.15, I6/- (18) (28)
yai'll', )'. 101/207; -438..4 39/917, 919 (27) /rr'borni. ,.in. 83/189; 336 339, 3.11/818, 819
aitlat,,r..A,. 33/I172; 75, 76/703, 746. 747 19) (31)

(tahl/illa. .i'. 58/I 16; 218. 221, 222. 225, [ith 'us palt'ns. -i,'. 19/137; 167. 16), 170/558,

226/608. 610. 611( /')) 559. 562, 563 (18)
,ht/v-n. C.\. 9)/ 193; ,2/8 2 (34) gtorgiannu. An. 77/186; -/810, 811 (30)
t nhi/hboAr. ..t'. 69/1 76: 278/- (20) grtnoh'tki. .h. 3l/176; 77, 81. 82/76.4. 765 (22)

,Iliala. I'. 1M6/210:1 7. 23, -57, .167. 47. Iavi,'i. lIlv. 113/219; 508/982. 983 (31)
171/930) 93.1 (43?) ht'mi/t'ti..h. 65/131 -/548 (21

,M,'rt.'hs, A'. 65/134: 261. 262/-(21) ,'tld'rvni. .-I. 51/16-1: 17-1. 182 185/698-700

o b, l btov'. /1. 105/212 .4 55, 156..t60-162/52,. (16,
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!h,.odonto, .Ar. 75/140: 296, 305-308/583 (20) paricep. %. 98/204; 423, 424, 427/902, 903
horrida. P%. 110/215: 488-491/954-956, 958, (41)

959 (47) pe-cator. (:x. 94/200; 406. 407. 410, 412/856,
how'ardii. P . 106/210: 472, 473/93/. 935 (48) 857, 859, 877, 884. 887 (38)

impatirn., C . 99/203: 422, 426, 430. 435, p'ripexenA. An. 7!9/I S!;; 324/- (29)
436/900 (47) perturban., Cq. 26/126, 371516, 517 (32)

itnpiger. Ae. 71/166; 283, 284, 287, 288/702, pru, Cx. 87/193; 365, 366/844, 845 (37)

706. 709 (22) pilnwA, Cx. 96/198; 416, 417/872. 874 (32)
implictlu.s, Ae. 6 1, 72/178; 231, 232, 237. 238, pionip.%,.e'. 74/171,285. 303, 304/740, 741 (18)

281. 286. 295, 297-299/774-776 (24) pipirn.%. Cx. 90/194; 15, 29, 30. 32, 35. 36. 38,
inridrn. (.%. 98/205; 429/907. 910, 911 (43) 40, 43, 44, 351, 352, 360, 383, 384,

increpitins, Ac. 38/178; 85. 86. 88, 90. 107, 404/511, 513, 522, 536. 538. 822, 826,
108/758. 759, 772, 773. 777-779 (14) 827. 837. 841. 842. 846. 847 (36)

inlirnmlio .. r. 53/143; 190, 194, 195/590. 592 prn,'nan%...it'. 61/134; 239. 240/539. 546. 549,
(11) 550 (26)

itnrnala. Cs. 99/205: 18. 27. 28. 43 3,p 43/534, /rudeo, 1'. 100/207; 39. 437/5 30. 531.
81. 89-, 895, 901. 90.-906 (-44) 914-916. 918 (45)

in/rroguahor, Cx. 91/191: 389, 390/828 (32) p. 'udnpUnciprnni,. .-ln. 79/183: 321. 322. 325,

inlrh'nI. . 0(, 66/154: 233, 234, 242, 326/792-795 (28)
256-258. 263-265/631, 644. 6.-8. 649 (9) pdlant,. A'r. 60/172; 177. 208. 227, 229, 230.

il,,/mbdi,, Cx. 95/201; 413 /883, 885, 888 (35) 235, 236/734, 736. 737. 742-7.15 (27)
johtiAoi/,ii Ps. 108/214 : .80/952, 953 (3 3) pnfclipmtni., ,An. 79/189: 316. 318- 320. 3231
judilh', A.An. 82/181: 3381780, 781, 786. 787 801, 815, 817, 820. 821 (29)

(30) puncodr, A'r. 75/166: 3111708 (25)

kImmi. Or. 1(2/209: -145-4-47/926. 927 (-47) punctor, Ae. 72, 75/141; 254, 282, 293, 294,

latiquama. Cx. 93/195; -103/854, 855 (24) 300- 302. 309-311/584 (13)

hntiip.lpmln, P%. 110/216; 492. 493/964. 96 pnr1urviw..,, Ar. 49/158; 41. 42. 173/668. 672,

(49) 673 (21)
hmlii, 'r. 11(/217; 494/968, 969 (49) 1.vgmava, Ps. 104/213: 459/947 (39)
,atf/fsoi. De. I1/206; 440(912. 913 (42) qu.drimac/a't.-In 83/188, 5. 6. 717. 570.

plathtr'onli. Ps. 118/215: 478, 481,482/960. 96)/ 335, 340. 344/510, 789. 799. 80-t. 805,
(46) 807, 813. 814 (31)

,nrlaimon.iIr. 41/167, 177: 129. 130/607. 712, qninqn'lawialin. Cx. 90/194: (36)
714. 715. 768-771 (23) rrtvt'i. Cx. 91/197: 39!/866 (33)

mlantnra, C. 9(i/201 ; 41 9/890) (42) rermpel. ,'l. 67/143: 267. 268/ 59. 595)
mercura.or, 'r. 39/168; 112, 115-117/722, 723 rehtan., Cx. 91/192; 355. 358. 376,

(I I) 385-3881830, 832 ( 38)

mrviran. Ps. 10!9/-: 181/-(39) ri/mriii.. Ar, 36/157: 91. 93. 95. 90/657-659,
mittrte lar,'. (%. 99/203: 131/896, 897 t-5) 662, 663 ( 19)

mirt'lhr,. It. 29/ 1-11: 55, 56/586. 587 (1 ) r. rn/ilu., T. 20/127; -/i21 08)

milnbllii, Iv. 112/218: 504, 505/972. 973 (./5) r. tpt'irunltI%. T\. 20/127: /, 2/520 ( 39)
monrola, A. .6/161: 159/683, 685-687 (22) alinariA. Cx. 90/195: 379- 381/847. 850, 85!.

morsilnns,. (s. 919/203: .120..21. 425. 432/892, 853 (75)
893. 898. 899 (48) %apphirina, l'r. 1 11/217:13. /., P)t5. .19652o.

piha'/tri. A. 5-1/159: 200. 201/6/78, 679 (19) 527. 907, 970, 971 (49)
mulr'nmai, (C. 16/2(1; .118/889 (38) %tapulri, .Ic. 53/I45: 192. /93/597. 6(0-6o03

ti'adrniA., ,Ic. 69/167: 276. 277/7/8. 719 (10) (12)
ini~frt//jnt%. (Ax. 89/191I: 373-375. 377, 378/8/8. whizo.inax...r. 71/169: 291. 292/7 30, 73/ (26)

8.1' (37) % 7er',%/ t. Ir. 17/ 160: 1 50-152. 160,

a tirir/. .It. 7 I/136: 28). 290/561 (25) 162-11/680. 682 (22)
tiitrpomm /iA... . 30.31/ 136: /. 62.8 3. 81/5 54. siallif'.m, Or. 1(312(0!: 33, 3 . .1). 1/51.

556, "557. 560 (25) 5t52 /18. 52), 9"25. 928. 921) (tj
h. 58/155:206.210.2/9.220/6/15. Nigwipwni. '%. 105/2 13:-/ 5'45 ) lo 1- )

65 3-656 (3) %lithii. I v. 1 13/2 19: (. 1. 502, i(0. 506. 5o7.
ti, id'n ili. . In. 8 1/189: 3 32/816 (3 0) 509/ "2I. 97.. 975. 8-OX! -3(9)

impiIthnp. Cx. 9.1 /199: 109/876. 878. 879 ( 36) sullicitah, r.. 30l/ 11: M/9. i ,. i-. 7-6057 I,

pa/tlo, .3. 31 / I 158: 6 . 61/170 (2 1) 5, 585. 58,, 5,') (20,
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species, Tv. (46)
.. idahonsi. , Av. 56/149; 207, 209, 213,

2141628. 629 (21)

A. .Spt'uri..Ae. 56/149; 211. 212/624, 626. 627
(21)

squamitger. Ae. 34/174; 79, 80/754 (27)

.tiqticu , Ae. 68/169 253, 259, 260,
269-2721713, 724, 725, 728, 729 (25)

.timula. , Ae. 40/167; 78, 92, 109. 110. 113.

121, 122/707. 710. 716. 717, 720, 721 (11)

I(1t'flilhyfeltt', Ac. 29/144: 51. 52, 05/572. 573,
576. 577. 591. 596, 598. 599 (9)

/arsaia i.. C 87/193: 357. 359, 362-364/829.
831,83, 836. 838 (34)

It'rritan.. Cx. 92/197: 350. 392-394, 397,
398/823, 858, 802. 863 865, 867-869(33)

thdrr. .4('. 64/137; 255/564, 565 (23)

thibaulti. Ar'. 63/173: 2415-247/750, 751 (23)

.lhrmu.bi, Cx. 87/192: 3671833 (39)

tiilla .. Ala. 10 1/208: 19. 20. 441. 442/920.

921 (07)
toWoi. A. 43/173; 137/748 (19)

Iorciatfr.. A'. 54/138, -/566. 569 (24)
ltorliisA. , 66 / 145: 266/604, 605 (14)
IriscriatsA Ai'. 51/163: 46, 168, 176, 178, 180,

181/666, 669, 671, 692, 693, 695-697 (16)

triviItatur.. I'. 52/143: 188/593 (27)

vanduzti. IV. 112/219; 500. 501/976. 977(46)
varipalp.. A'. 47/161 : / 6 /688. 689 (22)
,triP.'i, P. )1)8/-: 483/-

vt'~rf/vjitA. .t. 57. 69/1 57: 215. 216. 279.
280/601. 64. 665 (19)

vcxanA.*.'. 33/153; 3 .4. 7.8. II. 12. 16, 21. 22.
25. 26. 50. 60. 71. 73. 74/619. 646 (26)

walkeri-..In. 8-1/185:341. 3-15-347/802.803(28)
zamo)phtu. .-t'. 32/I63; 69/68/. 694 (24)
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Identification and Geographical
Distribution of the Mosquitoes of
North America, North of Mexico

Supplement I to Mosquito Systematics Public Health Service, Center for Disease
Control. Atlanta, (;A. He was assigned to the

This volume contains keys for the identifica- Nepal malaria program for one additional
tion of the adult females and fourth stage larvae year, then transferred to Manila where he
of all 167 mosquito species and subspecies known served ats entomiologist in the Malaria Eradi-
to occur in North America. north of Mexio. cation (enter for 4 years. following which he
Chapters on adult and larval morphology discuss was Chief. Vector Borne Disease Training

the anatomical structures nientioned in the kevs. Activity in Atlanta for 5 years. During the
accompanied by a series of full page plates. Sepa- subsequent 3 years he was assigned to the
rate generic keys for adult females and larvae are Central America Research Station, San Sal-

followed by keys to the species of each genus. All vador. Dr. Darsie has authored some 60 sci-
characters used in the keys are illustrated by 983 entific articles. He is a member of the En-
original drawings inserted between key couplets. tomological Society of America, En-
In addition, in a separate chapter, the geo- tomological Society of Washington, andi
graphical distribution of each taxon is shown in a American Society of Tropical Medicine and
series of maps. Each is accompanied by a listing Hygiene. besides the American Mosquito
of the states (U.S.A.) and provinces (Canada) Control Association.

from which each taxon has been reported along
with the relevant literature citations. Three ta- Ronald A. Ward has been a medical en-
bles of distribution provide a synopsis of the (K- tornologist with the Walter Reed Army in-
currence of mos(luito species in the eastern Un- stitute of' Research, Washington. DC. since
ited States, the western United States and 1958. ie has a B.Sc. from Cornell Univer-
Canada/Alaska. A bibliography of mosquito sity, a D.A.P. & E. from the London School
taxonomy and geographical distribution cites of Hygiene and Tropical Medicine and a
more than 500 references front 1955 to 1979. Ph.D. from the University of Chicago. Prior

It is anticipated that this text will be of value to joining the WRAIR. he was a biology in-
not only to mosquito control personnel, medical structor at Gonzaga University, Spokane,
and aquatic entomologists, but also to introduc- WA for 3 years. He has conducted field
tory and] advanced students of mosquitoes. due studies onl malaria and African

)to iull utilization of the standardization of tor- trypanosomiasis in Southeast Asia, the Mid-
phological terms recommended by R. E. Har- (lie East and Africa. In 1966-67 he received
bach and K. I,. Knight (1980) and the coimpletel. the Secretary of the Army Research and
illustrated identification keys. Studv Fellowship and worked in Professor

P.(.C. Garnham's department at the Lon-
,About the Authors: don School. He has served on the Armed

Forces Pest Management Board and is pres-
Richard F. Darsie, Jr. is a research en- ently an Honorar Research Associate in
tomologist with the Medical Entomology Re- entomology a the Smit hsonian Institution.

* search and Training Unit, (tatemala City, He is curently editor nf t.iquio nw.%.

where he is attached to the Universilal del loaurtal of the Anwirican Mosquito Control
Valle (de (;uatemala. f c holds a B.A. from Association ati is oj the editorial board of
Bethanv College (WV), a M.Sc. from tile SAyq'Svsltmatij.r. )r. Ward has published
University of Pittsburgh an([ a Ph.D. from mor than 65 papers in medical entoology

Cornell U niversity. He was ()it the faculty of with emphasis on vector-parasite relation-
* the l)epartment of" Entomology. University ships. He is at lac(iVe rmember of" lnan\ scien-

of )elaware for 12 years, worked for 3 years tific societies, including the Anerican Mos-
Sits it specialist in entomtlogy in the malaria q(tito Control Association, and is local Sec-

eradication program in Nepal with the rtarv (Washington. I)C) of the Royal Soci-
Agency for Inlernational )evelopment and etv o' Tropical Medicin and Hygiene.
since 1966 has been employed by the U.S.
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